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PUT IT THERE.... 
(Om SIGERG.... 
OR THERE.... 


Imagine your machines stuck down on a felt 


which can absorb over 80°, of vertical vibration, 


which has a holding power of 501b. to the square 
inch, which does away with bolts, grouting, damaged 
floors. Then imagine deciding to 
your layout when the workers have 
Se . left one evening and having all the machines ready for acti 
aaa. R S again in the morning. That’s what Cro 
54 can do for you. Send for details to-day. 


COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIR 
TELEPHONE: BRYNMAWR 312 
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Second 
Cutting Tip 








tooling 





The ‘throwaway’ tip principle 
already well-known and proved in industry 
can save 30% of your present carbide 
tooling costs. Clamped in a high-carbon 
steel holder by a quick-release screw, the 
Wimet tip can be quickly re-located to 
provide a brand new cutting edge without 
removing the tool from the machine. 


Saves. Reserwicing lime and Equipment 


No grinding ; when all the edges 
have been used, simply discard the 
tip and fit a new one. 


Saves Tool Selling Time 


Leave the tool at its proper 
setting ; just change or re-locate 
the tip and save re-setting time. 


Impioves Toot Performance 


Stress-free Econotips give better 
tool performance, longer tool life 
and greater reliability. 








The provision of a second carbide ti 
below the cutting tip prevents sheah 
wear from swarf abrasion, and also 
acts as an anvil support. Four styles 
are available; with square tips to 
provide approach angles of 15°, 30°, 
and 45°, and with triangular tips 
providing a zero approach angle. 


Gitailable in tvs WEaxsl gteades 
Grade N for machining cast iron and 


non-ferrous materials, and grade XL 2 
for machining steels at high speeds. 
































An explanatory leaflet, giving further details of design and 
prices can be obtained on request from 


Publicity Dept., 
Wickman Limited, 
Banner Lane, Coventry 
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AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.I.C.S., F.A.I. 

E. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. BE. CHEAVIN, F.A.I. 

G. BE. GIBBS,, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 








FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone HYDE PARK 8844/5/6 (3 lines) 





BY ORDER OF THE BOARD OF TRADE 
consequent upon the closing down of the Home Flax 
Scheme) 


Wheatley Kirk, Price & Co. 


are instructed to offer 
For sale by Auction = Lots) 
on the premises, o 
Wednesday, an September, 1957, 


i 
PLANT, MACHINERY, 
STORES and EQUIPMENT 


at the 


SUFFOLK FLAX ESTABLISHMENT, 
GLEMSFORD 
Comprising : 

A Petrie & McNaught 90in. x 55ft. CONTINUOUS 
DRYER, Turner SEED CLEANING PLANT, 
3 Fairbairn TURBINE SCUTCHERS, 5 Ransome 
DE-SEEDERS, Greeve’s TOW ROLLER, 4 high 
and low speed SHAKERS, xt Nicholson BALERS, 
ELEVATORS and CONVEYORS, 8 Leterme 
PULLERS, 5 SEED DRILLS. 2 TRAILER 
PUMPS, 3 B.U.S.M. STRAW STRAIGHTENERS, 
Willson ‘Thin. centres all-geared ENGINE LATHE, 
Grimston 18in. ELECTRIC DRILL, Maintenance 
Equipment, Office and Canteen Furniture, General 
Stores, including Machine Spares, Tyres, Sacks, 
Electric Motors and Electrical Spares, &c. 

CATALOGUES, when ready (price 6d.), from the 

Auctioneers : 
Messrs. Wheatley Kirk, Price & Co., 9, Rex Place, 
London, W.1. Telephone : HYDe Park 8844. 
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AUCTIONEERS & VALUERS 


FULLER, HORSEY 


SONS anp CASSELL 





Specialists 
IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 
10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone : ROYAL 4861 





JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET 
LONDON, S.W.1. 
VICTORIA 2002/3/4 
Established 1807 
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| AGENCIES « 


BUSINESSES and PREMISES - 


Lineage Rate. 


6 insertions 40/-. 


Lineage Rate. 
Inch Rate. 


3/- per line. 


6 insertions 34/6. 


Copy Date. *Run-on’”’ 








CLASSIFIED ADVERTISEMENTS 


DIRECTORS - 
BUSINESS OPPORTUNITIES - 
MISCELLANEOUS - 
SITUATIONS VACANT 


3/6 per line. Minimum 4 lines. The line averages 6 words. 
Inch Rate. 42/- per single column inch and pro rata. 
Series Rates—per inch and pro rata, per insertion. 


Minimum 4 lines. The line averages 6 words. 
36/- per single column inch and pro rata. Minimum | inch. 
Series Rates—per inch and pro rata, per insertion. 

13 insertions 32/6. 26 insertions 30/-. 


Box Numbers. 2/- extra, except in Situations Wanted, where they are free. 

Replies are re-addressed immediately without further charge. 
and ‘‘Semi-Displayed’’—by noon on Tuesday for 
publication on Friday of the same week. 


“‘Displayed’’ and ‘‘Illustrated’’— by noon on Friday for 
publication on the following Friday. 


; =] 


PARTNERSHIPS 

EDUCATIONAL + PATENTS 

PUBLIC APPOINTMENTS 
e TENDERS 


Minimum | inch. 








13 insertions 38/-. 26 insertions 35/-. 


AUCTIONS « FOR HIRE +» MACHINERY etc. WANTED 
DRAWING AND DESIGN SERVICES + FOR SALE ¢ SITUATIONS WANTED 
SUB-CONTRACTING 








For styles and sizes of ‘‘Run-on’’, ‘‘Semi-Displayed’’, ‘‘Displayed’’ and 
*‘Illustrated’’ Classified Advertisements please send for Circular. 


Advertisements for publicction should be addressed to:— 
Classified Advertisement Dept., 
“The Engineer’”’, 28 Essex Street, Strand, London, W.C.2, 
Urgent advertisements may be telephoned to CENtral 6565. 





AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY and 
INDUSTRIAL PROPERTIES 
and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46 GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 
Monarch 3422 (8 lines) 


Telegrams : 
Sites, London 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 
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PUBLIC APPOINTMENTS 





CARMARTHENSHIRE EDUCATION 
COMMITTEE 


LLANELLY TECHNICAL COLLEGE 





FULL-TIME ASSISTANT MASTER IN 
ENGINEERING 





Applications are invited for the post of FULL. 
TIME ASSISTANT MASTER IN ENGINEERING 
at the above-named College. 

Candidates should be Graduates in E 
or be Corporate Members of the insti of 
Mechanical or Production Engineers, with industria) 
experience, and preferably some teaching experience 
in a technical college. 

Salary in accordance with the Burnham Furt 
Education Report, 1956 (£650 by £25 to £1025), 
Grade B Assistants, including allowances for teaching 
and approved industrial experience. 

Duties to commence on Ist January, 1958. 

Further particulars and forms of applications 
which must be returned within two weeks of the 
appearance of this advertisement, may be obtained 
from the undersigned on receipt of a stamped 
addressed envelope. 

IORWERTH HOWELLS, 
Director of Education, 
County Education Offices, 
County Hall, 
Carmarthen. 





E8129 





UNIVERSITY OF BRISTOL 





DEPARTMENT OF PHYSICS 





RESEARCH ASSISTANT 


A RESEARCH ASSISTANT is wanted in the 
Department of Physics for experiments Connected 
with the fatigue of metals. The appointment isa 
temporary one and will be in the first instance for 
two years, with the possibility of further extension, 
Candidates should have qualifications in engineering, 
physics or metallurgy (in that order of preference), 
and should preferably have had some research expe. 
rience. Salary in the region of £600-£700 pa, 
according to qualifications and experience.—Applica- 
tions, giving details of such qualifications and expe. 
rience, should be sent to the Registrar, University of 
Bristol, as soon as possible. E8114 





STAFFORDSHIRE POTTERIES 
WATER BOARD 


GREATGATE PUMPING STATION 


APPOINTMENT OF FOREMAN 





Applications are invited for the above appoint 


ment from suitable candidates not exceeding 45 years} ti 


of age, who must have received a sound engineering 
training with subsequent experience on diesel engines 
and electrical pumping plant. 

The salary will be Grade IV (£502 5s. to £589 7s. 6d. 
p.a.), subject to the Scheme of Conditions of Service 
for Miscellaneous Classes of Officers. In addition to 
yl salary a modern house is available rent and rates 

Tee. 

Applications, in the candidates’ own handwriting, 
stating age, whether married, full details of appren- 
ticeship, past and present positions, with dates, 
description of duties carried out, together with 
copies of two recent testimonials, must be delivered 
to the undersigned not later than Saturday, 14th 
September, 1957. 

The post is on the permanent establishment and 
will be subject to the Local Government Superannus 
tion Acts, 1937 and 1954, and to the selected candi- 
date passing a medical examination. 

C. V. BROWN, M.IL.C.E., M.I.Mech.E., M.LW.E. 

Engineer and Manager. 

Albion Street, Hanley, Stoke-on-Trent. E8160 





E. 


R. 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS 


STORES 








TO BE SOLD BY AUCTION 
AUCTION PROGRAMME 


September 17-18 *Miscellaneous stores, 


rope, &c. 


Main Location of Stores 


September 4 Miscellaneous stores, General Stores Sub- 
including furniture, Depot, Longtown, Nr. 
kitchen utensils, bar- Carlisle 
poten aaa spares, 

September 3-6 Vehicles, lifting and M.O.S. Storage Depot, 
earth moving equip- Ruddington, Notts 
ment 

September 10-13 Vehicles, machine M.O.S. Storage Depot, 
tools and miscel- Royal Arsenal, Woolwich, 
laneous stores London, S.E.18 


M.O.S. Storage Depot, 


including large quan- Rotherwas, Hereford 
tity of motor tyres 

September 20 Miscellaneous stores, Command Ordnance 
including furniture, Depot, Coypool, March 
blanket pieces, tools, Mills, Plymouth 


Auctioneers 
HARRISON & HETHE- 
RINGTON LTD. (Dept. 
L), Botchergate, Carlisle. 

(Tel. 26292/3.) 


WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
ag 47271.) 
LER, HORSEY 
SONS & CASSELL 
(Dept. L), 10, Lloyd’s 
Avenue, London, E.C.3. 
(Tel. Royal 4861. ) 
RUSSELL, BALDWIN 
& BRIGHT LTD. (Dept. 
L), 20, King Street, Here- 


ord. 

(Tel. 4366:) 
WOOLLAND, SON & 
MANICO (Dept. L), 
Kinterbury House, St. 
Andrews Cross, Ply- 

mouth. 

(Tel. 65356.) 


* Diesel generating sets, large quantity of motor tyres and inner tubes, wireless sets, radio and 
electrical equipment, electric cable and wire, electric and blower motors, electric lamps, mercury 
glass filled elements, oil units, theodolites, periscopes and 
mixers, signal satchels, ball and roller bearings, transformers and compressors, M/T spares and 
—— including large number of engines and sparking plugs, pneumatic picks, riveters and 


CATALOGUES (6d. each—P.O.s only), available from the Auctioneers shown above. 


telescopes, stone crusher and concrete 


E975 
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Aug. 30, 1957 
PUBLIC APPOINTMENTS 





PUBLIC SERVICE OF SOUTH 
AUSTRALIA 


HARBORS BOARD DEPARTMENT 





CHIEF ENGINEER 





Applications for the undermentioned position 
should be made in writing to the Agent-General for 
South Australia, South Australia House, Marble 
Arch, London, W.1, setting out full names, address, 
date of birth, marital status, academic qualifications, 

tical experience, and particulars of war service 
(if any). ‘opies of testimonials and photograph 
should be submitted with the application. Closing 
date 14th October, 1957. 

CHIEF ENGINEER, Harbors Board Depart- 
ment (re-advertised). 

Salary £3053 per annum. 7 f 

Applications are invited for the position of Chief 
Engineer of the South Australian Harbors Board, a 
State Ports Authority charged with the administra- 
tion, development and maintenance of the deep sea 

rts of Adelaide, Pirie, Wallaroo, Lincoln and 
Thevenard, and also 50 minor outports. 

Qualifications : applicants should be holders of 
approved University Degrees in. Engineering or 
Corporate Members of the Institution of Civil 
Engineers, London, or Institution of Engineers, 
Australia, who have specialised in port and harbour 

ineering. : 
“Duties “en Chief Engineer will be responsible for 
an engineering organisation at present numbering 
approximately 260 staff and 900 other employess, 
undertaking the design, construction and mainten- 
ance of engineering works and port installations. 
These include wharves and piers in reinforced con- 
crete, steel and timber ; retaining walls in steel sheet 
piling and reinforced concrete ; piled foundations, 
steel-framed transity sheds and port buildings 
generally ; the mechanical equipment of wharves 
including electrically operated wharf cranes. for 
general and heavy duty ; electric power and lighting ; 
major bulk coal and grain handling installations ; 
breakwaters and earthworks. He will also be 
responsible for a fairly large dockyard engineering 
establishment ; the maintenance and operation of a 
considerable fleet of dredgers, tugs, barges and other 
floating plant ; the execution of major dredging and 
reclamation works; the installation and main- 
tenance of aids to navigation; and the use and 
upkeep of a wide range of construction plant. 
Administrative capacity of a high order and 
ability to lead and co-ordinate the work of other 
qualified engineers are essential qualifications. The 
Chief Engineer is directly responsible to the General 
Manager, who is due to retire in March, ies 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 





CIVIL ENGINEERS 


The Civil Service Commissioners invite applica- 
tions for pensionable posts in London and certain 
large towns in the provinces. 
Age, at least 25 and under 35 on Ist January, 1957, 
with extension for regular forces service and appro- 
priate civil service. Candidates must have achieved 
Corporate Membership of the Institution of Civil 
Engineers or have passed or been exempted from 
Sections A and B (now sections I and Il). They 
must have had experience in road and bridge con- 
struction and a knowledge of highways authorities 
procedure is desirable. 
London salary scale (men) £805 (at age 25) to 
(Somewhat lower in provinces.) Starting 
salary according to age up to £1085 at 35 or over. 
Prospects of promotion to higher grades on salary 
scales £1280 to £1720 and £1780 to £2050. Women's 
salaries lower but being raised to reach equality with 
men’s by 1961. ae 
Further particulars and application forms from 
Civil Service Commission, Scientific Branch, 30, 
Old Burlington Street, London, W.1., quoting No. 
§.64-65/57. ; ; 
Interview Boards held at intervals, as required. 
Early application advised. E8083 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, HARWELL 





REACTOR ENGINEERING LABORATORY 





HONOURS GRADUATES 





Reactor Engineering Laboratory at Atomic 
Energy Research Establishment, Harwell, has vacan- 
cies for HONOURS GRADUATES to work in the 
following and related fields : Heat transfer and fluid 
mechanics; special instrument and component 





bod 


ae 


- «ets 
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praclopenent ; ane mechanics ; beading of unusual 
uids ; physical property measurements. 
Rll 610-£1065 (Scientific Officer) ; £1155- 
£1355 (Senior Scientific Officer®). 

* Research experience necessary. 

Housing, superannuation and other excellent 
conditions. 

Send post card by September 6th, 1957, to Recruit- 
ment (884Z/25), A.E.R.E., Harwell, Didcot, Berks., 
for application form and further details. E8082 





BRITISH RAILWAYS 


WESTERN REGION 





TECHNICAL ASSISTANTS 





Applications are invited for vacancies for TECH- 
NICAL ASSISTANTS experienced in designing and 
detailing steel bridges and structures in the steelwork 
office of the Civil Engineering Department at Pad- 
dagton, salary range £809/£877. | 

ravel concessions, holidays with pay and per- 
Manency with membership o 1 afpmmer ral nee. 

Applications stating age, previous ex , &C., 
to hief Civil Enotoest, B.R. Western Region, 
Paddington Station, London, W.2. 
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PUBLIC APPOINTMENTS 





MINISTRY OF LABOUR AND 
NATIONAL SERVICE 





H.M. INSPECTORS OF FACTORIES 
(CLASS II) 


The Civil Service Commissioners invite applica- 
tions from men and women for pensionable posts in 
the Factory Inspectorate which is being expanded. 
Age at least 21 and normally under 30 on Ist June 
in the year of application. Extension of the upper 
age limit for regular service in H.M. Forces and for 
candidates with exceptional qualifications. Starting 
salary : £545 (at age 21) up to £710 at 26 or over. 
Scale maximum £980. Somewhat lower outside 
London. A special increment of £25, within the 
scale, is granted after satisfactory probation. Higher 
posts filled by promotion from Class II. The salaries 
are now subject to an increase of the order of 5 per 
cent. 

Duties include the enforcement of the provisions 
of the Factories Acts and Regulations affecting the 
safety, health and welfare of workpeople and extend 
to all manufacturing industries and to certain other 
places, including Docks, Works of Engineering 
Construction and Building Operations. 

Candidates should normally have a University 
Degree (which may be in Science or in Arts subjects) 
or have technical qualifications of comparable 
standard (e.g., A.M.I.Mech.E.). Experience in works 
or other practical spheres is an advantage. 

Candidates without Degrees or similar technical 
qualifications will be considered if they have had 
extensive works or other practical industrial experi- 
ence (especially in responsible positions) and if they 
have good general or technical qualifications. 

Application may be made at any time, and so long 
as there are vacancies suitable candidates will be 
interviewed. 

Particulars from Secretary, Civil Service Commis- 
sion, 6, Burlington Gardens, London, W.1, quoting 
No. 280. E8163 





CENTRAL ELECTRICITY 
AUTHORITY 





EASTERN DIVISION 





CIVIL AND STRUCTURAL DESIGNER 
DRAUGHTSMEN 


Applications are invited for the following posts at 
Divisional Headquarters, Cockfosters, adjacent to 
Cockfosters Station (Piccadilly Line) :— 

CIVIL AND STRUCTURAL DESIGNER 

DRAUGHTSMEN 

Salary: N.J.B., Schedule “‘ D,” within the range 
of Grades 4/5, £800 by £20 to £945 per annum, 
including London Weighting. 

The commencing salary will depend on experience 
and qualifications. 

New offices recently completed in pleasant sur- 
roundings, excellent working conditions. Canteen 
available. Sports and social club. Sick pay and 
—— schemes, Generous holidays. 

he candidates appointed will be required to 
undertake civil and structural design work, and 
applicants should have had experience in the design 
and detailing of reinforced concrete structures for 
heavy plant, culverts, &c., and structural steelwork 
as applied to industrial buildings. 

Applications, stating age, qualifications and 
experience, should be sent to the Controller, Central 
Electricity Authority, Eastern Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts. 

W. N. C. CLINCH, 

E974 Controller. 





THURROCK U.D.C. 





ENGINEER AND SURVEYOR’S 
DEPARTMENT 
(SEWAGE DISPOSAL SECTION) 





WORKING FOREMAN 





Thurrock U.D.C. (Engineer and Surveyor’s 
Dept. (Sewage Disposal Section) require WORKING 
FOREMAN. Applicants should be experienced in 
maintenance of sewage works and pumping stations, 
and control of labour, and must be competent 
Fitters and Turners. Knowledge of heavy oil 
gi advantag Salary: Misc. Grade VI, 
£620 2s. 6d.-£686 15s. per annum. Successful 
applicant required to live in bungalow, for which a 
rent of 6s. 6d. per week, exclusive of rates, will be 
charged. 7s. per week allowed in respect of electricity 
consumed. Appointment pensionable. 
Applications, together with names and addresses 
of two referees, to Clerk of the Council, Council 
Offices, Grays, Essex, by 10th September, 1957. 
Canvassing disqualifies. Relationship with any 
member or Senior Officer of the Council must be 
disclosed. E8060 





PUBLIC APPOINTMENTS 





NEW ZEALAND MINISTRY OF 
WORKS 


PROFESSIONAL AND TECHNICAL STAFF 





The Ministry of Works, New Zealand, invites 
applications for the following vacancies on the 
permanent staff. Positions, qualifications desired 
and commencing salaries are as follows :— 

CIVIL ENGINEERING DIVISION. 

1. ENGINEERS.—Corporate Membership of the 
Institution of Civil Engineers, London. Commencing 
salaries from £895 to £1465 per annum. 

2. ASSISTANT ENGINEERS.—A University 
Degree in Civil Engineering which gives exemption 
from Final Parts I and II of the A.M.I.C.E. examina- 
tion or an equivalent examination. Commencing 
salaries from £810 to £1000 per annum. 

__ ENGINEERING ASSISTANTS.—General 
Certificate of Education standard or equivalent and 
eight years’ practical experience. Commencing 
salaries £810 to £1080 per annum. 

4. DRAUGHTSMEN.—Ordinary or Higher 
National Certificate or equivalent and at least three 
years’ experience at the drawing board. Commencing 
salary up to £1150 per annum in accordance with 
qualifications and experience. s 
MECHANICAL ENGINEERING DIVISION. 

5. MECHANICAL & ELECTRICAL ENGI- 
NEERS.—Corporate Membership of the Institutions 
of Mechanical or Electrical Engineers, London, 
whichever is appropriate. Commencing salaries £895 
to £1465 per annum. 

6. BUILDING SERVICES ENGINEERS.—Cor- 
porate Membership of the Institution of Mechanical 
Engineers or of the Institution of Heating and 
Ventilating Engineers, London. Commencing 
salaries £895 to £1465 per annum. 

7. ASSISTANT MECHANICAL, ELECTRICAL 
OR BUILDING SERVICES ENGINEERS.—A 
University Degree in Mechanical or_ Electrical 
Engineering or Graduate Membership of the above 
Institutions. Commencing salaries £810 to £1000 
per annum. 

8. MECHANICAL, ELECTRICAL OR BUILD- 
ING SERVICES DRAUGHTSMEN.—Ordinary or 
Higher National Certificate in Mechanical or Elec- 
trical Engineering or equivalent examination, and at 
least three years’ experience in draughting, design and 
calculations. Commencing salaries £720 to £1000 
per annum. 

Inquiries, mentioning this paper and quoting 
reference No. 3/74/133, also prey Bape type and 
number of position sought, should addressed to 
the High Commissioner for New Zealand, 415, 
Strand, London, W.C.2. Full details of duties, expe- 
rience desired, and general information on the con- 
ditions of employment in the New Zealand Public 
Service, together with application forms, will then be 
furnished. E 





MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 


APPOINTMENT OF ENGINEER AND 
MANAGER 


Applications are invited for the position of ENGI- 
NEER and MANAGER of the Waterworks Under- 
taking from Civil Engineers having a wide practical 
experience of the design and construction of impor- 
tant civil engineering works for water supply, and 
ee of the management of a waterworks under- 
taking. 

The commencing salary for the position will be 
£3170 per annum, rising to £4230 per annum, by 
annual increments of £130. 

A form of application, together with an explana- 
tory statement of the scope of the duties, may 
had on written application to the Secretary, Water- 
works Department, Town Hall, Manchester 2. 

Completed applications must be received by me 
not later than Ist October, 1957. 

PHILLIP B. DINGLE, 








Town Hall, Manchester 2. Town Clerk. 
E8086 
WOLVERHAMPTON 
CORPORATION 


WATER UNDERTAKING 


APPOINTMENTS 


Applications are invited for the following two 
posts :— 

(1) ASSISTANT ENGINEER, salary £814-£994 
Vv 


(A.P.T. V). 

2) ENGINEERING ASSISTANT, salary £727- 
£907 (A.P.T. Iv). f : 

Candidates should be A.M.I.C.E. with experience 
of boreholes, pumping stations and pipelines. Good 
experience to be had on new works. Houses to rent. 
N.J.C. service conditions, posts pensionable, medical 
examination.—Apply, naming two referees, to Water 
Engi and Manager, 37, Merridale Road, Wolver- 





AIR MINISTRY 





WORKS DESIGNS BRANCH 





DESIGNER DRAUGHTSMEN 





Air Ministry, Works Desi 
London, DESIGNER DRA I 
Petroleum Storage and Pumping Installations 
experienced in one or more of the following: (a) 
storage tank layout and design ; (b) pump house 
and plant layout; (c) development of ye line 
schemes; (d) hydraulic caleulations. echnical 
training to O.N.C. standard required. Salaries up to 
£1015 per annum. Starting pay dependent on age, 
qualifications and experience. Long-term possibili- 
ties with promotion and pensionable prospects. 
5-day week. 3 weeks’ 3 days’ leave a year. Normally 
natural born British subjects. : 

Write, stating age, qualifications, employment 
details, including type of work done, to any Ly a 
ment , quoting Order No. a 5. 


Branch, requires in 
GHTSMEN for Bulk 


hampton, by 9th September. E8119 





NATIONAL COAL BOARD 


NORTH EASTERN DIVISION 


TWO SHIFT CHARGE ENGINEERS 


TWO SHIFT CHARGE ENGINEERS required 
at the Grimethorpe Generating Station (60MW) in 
the No. 4 (Carlton) Area. Salary. £835 per annum 
(flat rate). X : 

Applicants should have had experience in modern 
power station practice, with chain-grate stokers 
burning inferior fuel. Preference will be given to 
those persons possessing the Higher ational 
Certificate (or equivalent) and being a Corporate 
Member of a recognised Institution. ; 

Apply to No. 4 Area Staff Manager, Grime- 
thorpe, Nr. Barnsley, by 13th September, ag 


PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


RISLEY, WARRINGTON, LANCASHIRE 


RESEARCH PLANNING OFFICERS 


Vacancies exist with the Research and Develop- 
ment Branch of the Industrial Group of the United 


Kingdom Atomic Energy Authority at its Head- 
quarters at Risley, Warringion, Lancashire. 
DUTIES : 


To assist the management of the Research 
and Development Branch in co-ordinating and con- 
trolling the work of the laboratories. This entails 
overall planning of research and will involve an 
appreciation of the economic aspects of large scale 
research and development. 

QUALIFICATIONS AND EXPERIENCE :— 

Applicants must have either served a recognised 
engineering apprenticeship and be Corporate Mem- 
bers of a Senior Engineering Institution or have an 
Honours Degree in a science subject or have equiva- 
lent qualifications. All applicants should have had a 
wide experience in engineering or science, preferably 
in a large research organisation, and must be 
interested in the techniques of management. 

SALARY :—Will be assessed within the scale £1300 
to £1740 p.a. 

A contributory pension scheme is in operation. 

Authority houses for renting by successful married 
candidates may be available in due course, or alter- 
natively, substantial assistance may be given towards 
legal expenses incurred in private purchase. 

Send a postcard for an application form, quoting 
reference 2022, to the Recruitment Officer, United 
Kingdom Atomic Energy Authority, Industrial 
Group Headquarters, Risley, Warrington, Lanca- 


shire. 
Closing date: 16th September, 1957. E8096 





CITY OF LIVERPOOL 





CITY ENGINEER AND SURVEYOR’S 
DEPARTMENT 





APPOINTMENTS 





Applications are invited for the following appoint- 
ments in the Mechanical Engineering Section :— 
_ (a) CHIEF ASSISTANT (Mechanical Engineer- 
ing). Salary: £999 7s. 6d. to £1230 per annum. 
(A.P.T. VIL.) 

(b) ASSISTANT (Mechanical Engineering). 
Salary: £707 5s. to £861 per annum. (N.J.C. 


Scale.) 

(c) ASSISTANT (Mechanical Engineering). 
Salary : £609 17s. 6d. to £691 17s. 6d. per annum. 
(A.P.T. IL) 

Appointment (a) : 

Applicants should either be Associate Members of 
the Institution of Mechanical Engineers or possess an 
equivalent qualification. A good general engineering 
background is required, together with some experience 
of works organisation and management. The person 
appointed will be required to act as Deputy to the 
Assistant City Engineer (Mechanical), who is respon- 
sible for the organisation of the central engineering 
workshops ; maintaining a large fleet of vehicles ; 
mobile civil engineering equipment ; sewage pumps, 
baling presses and various other items of equipment 
normally found in a large Municipal undertaking. 
In addition to mechanical engineering knowledge 
some electrical engineering experience is desirable. 
Appointment (b) : 

Applicants must possess a Higher National 
Certificate in Mechanical Engineering and have had a 
recognised training in general mechanical engineer- 
ing, which must include at least 4 years’ drawing-office 
practice. Some knowledge of automobile engineer- 
ing and vehicle body design is desirable. 

Appointment (c) : 

Ss must possess an Ordinary National 
Certificate in Mechanical Engineering and have had 
experience similar to that required for (b). The 
officer appointed will be promoted to the N.J.C. 
scale (£707 5s. to £861) on obtaining the Higher 
National Certificate. 

Application forms, returnable by 14th September, 
1957, obtainable from the City Engineer and Sur- 
veyor, Municipal Buildings, Liverpool, 2. 

The appointments are superannuable and subject 


to the Standing Orders of the City Council. Can- 
vassing disqualifies. (J.4899.) 
THOMAS ALKER, 
E8101 Town Clerk. 





MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 


CIVIL ENGINEERS 


The Civil Service Commissioners invite applica- 
tions for nsionable posts as ASSISTANT 
DRAINAGE ENGINEERS. Duties: to deal 
mainly with schemes in connection with land drain- 
age, water supply and coast protection. 

Age at least 25 and under 35 on Ist January, 1957, 
with extension for regular Forces service and appro- 
priate civil service. 

Candidates must: (i) have achieved Corporate 
Membership of the Institution of Civil Engineers, or 
(ii) have passed, or been exempted from, examina- 
tions necessary for obtaining Corporate Membership; 
such candidates would be expected to qualify under 
(i) in due course. All candidates must have qualified 
in the subject “* hydraulics,” 

London salary scale (men): £805 (age 25) to 
£1250. Starting salary according to age, up to 
£1085 at 34 or over. Lower rates outside London. 
Prospects of promotion to higher grades on salary 
scale £1280-£1720 and £1780-£2050 and above. 
Women’s salaries lower but being raised to reach 
equality with men’s by 1961. 

Further particulars and application forms from 
Civil Service Commission, Scientific Branch, 30, Old 
Burlington Street, London, W.1, quoting No. 
S 6465/57, 


Interview Board held at intervals, as required. 
Early application advised. E8162 


Classified Advts. continued on page 4 











PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY (RESEARCH 
GROUP) 





PROTON SYNCHROTRON FOR THE 
NATIONAL INSTITUTE FOR RESEARCH 
IN NUCLEAR SCIENCE 





PHYSICISTS AND ENGINEERS 





The United Kingdom Atomic Energy Authority 
(Research Group) invite applications from PHYSI- 
CISTS and ENGINEERS for a number of posts in 
the project team concerned with the design, construc- 
tion and commissioning of a 7,000 million Electron 
Volt Proton Synchrotron at Harwell, Berkshire. 
RESEARCH AND DEVELOPMENT. : 

Physicists and electrical engineers will be recruited 
in the Scientific and Experimental Officer Classes. 
Knowledge of “ Particle Accelerators” is not essen- 
tial, though experience in one of the following fields 
is desirable : 

Electro magnets or transformers ; : 

Heavy duty electrical machinery, rectifiers and 
switchgear ; , ¢ 

Radiofrequency systems especially in the range 
1/100Mc/s ; , cae 

High vacuum systems and associated monitoring 
and control equipment ; Sint : 

Electronics, including control circuits and instru- 
ments of all kinds. 

ENGINEERING DESIGN, CONSTRUCTION 
AND MAINTENANCE. : ; 
Senior posts are available for eng s with proved 

ability in similar large development projects prefer- 
ably but not essentially of an electro mechanical 
nature. The right experience for other responsible 
posts will have been obtained by engineers trained in 
any of the following : ’ : 

_ Heavy electrical plant and equipment installa- 





tions; 
Plant and equipment for research and develop- 
ment; : 
Complex central circuitry; : ; 
Test plants for switchgear or rotating machines; 
Rectifier systems; 
Steel works. Leal 
Salaries : (depending upon age, qualifications and 
experience) ; Scientific Officer and Engineer classes, 
up to £2080; Experimental Officer class, up to 
£1630. 
For further details and an application form, 
please send a postcard to: Recruitment (905/25), 
A.E.R.E., Harwell, Didcot, Berks. E 





CENTRAL ELECTRICITY 
AUTHORITY 





NORTH EASTERN DIVISION 





OPERATIONAL RESEARCH SECTION 





THIRD ASSISTANT ENGINEER 





Applications are invited for the appointment of 
THIRD ASSISTANT ENGINEER in the Opera- 
tional Research Section of the Generation (Operation) 

t, with Headquarters at Stella North 
Power Station, near Newcastle upon Tyne. 

The work of the Section involves the application of 
Operational Research Techniques to Power Stations 
for the purpose of increasing plant availability and 
improving the efficiency of Operation Maintenance. 

Applicants should be qualified mechanical or 
electrical engineers and previous experience _of 
Operational Research is desirable, but not essential, 
as there will be opportunities for special training. 

The salary for the appointment (which is super- 
annuable) will be in accordance with the National 
Joint Board Agreement, Schedule “ B,” Grade 4 
(£895-£1110 per annum), and will commence at a 
point commensurate with qualifications and experi- 


ence. ; 
Forms of application may be obtained from 
Divisional Establishments Officer, Central Electricity 
Authority, North Eastern Division, Carliol House, 
Newcastle upon Tyne, 1, to whom they should be 
returned to arrive not later than 17th September, 
1957. E8137 





FORESTRY COMMISSION 





DIRECTORATE ENGINEER (SCOTLAND) 





The Civil Service Commission invite applications 
for this pensionable post. The Directorate Engineer 
is responsible for the direction of all Forestry Com- 
mission engineer work in Scotland and is the Engineer 
Adviser to the Director of Forestry for Scotland. 
Age at least 35 on Ist July, 1957. Candidates must 
have achieved Corporate Membership of the Institu- 
tion of Civil Engineers and had extensive experience 
in the planning and control (including finance) of 
engineering work, particularly road work, including 
bridges. Experience of modern earth-moving 
equipment essential. Salary : £1242 to £1670. 
Car driving necessary. 

Particulars and application forms n t 
Secretary, Civil Service Commission, Scientific 
Branch, 30, Old Burlington Street, London, W.1, 
quoting No. S4751/57. Applications should be 
returned by 24th September, 1957. E8161 


from the 





DOVER HARBOUR BOARD 





CIVIL ENGINEERING ASSISTANT 





NEERING ASSISTANT in the Chief Engi- 
neer’s Department at the Dover Harbour Board. 
Applicants should be associate Members or 
Graduates of the Institution of Civil Engineers or 
hold equivalent qualifications. ; 
Salary according to age and experience. _ 
nonaiom, stating age, poster le — 
ticulars of previous experience and present appoint- 
ment, should be forwarded to The General Manager, 


Harbour House, Dover. 
Dover Harbour Board, E8124 


Applications are invited for the post_of CIVIL 
ENGI 


THE 
PUBLIC APPOINTMENTS 





NEWCASTLE REGIONAL 
HOSPITAL BOARD 





APPOINTMENTS 





Applications are invited for the following posts. 
(a) ae ASSISTANT ENGINEER (MECHA- 


Salary : £1010 by £30 (5) by £35 (1) to £1195 
per annum. Applicants must be Corporate 
Members of the Institution of Mechanical Engi- 
neers and should be expert draughtsmen with wide 
experience in design, drawing up of plans and 
specifications for mechanical engineering equip- 
ment in hospitals, including steam boiler plants, 
heating and hot water pipe work. 

(b) ASSISTANT ENGINEER (HEATING AND 

VENTILATING) : 

Salary : £700 by £25 (3) by £30 (1) by £35 (6) 
to £1015 per annum. Applicants should be 
Associate Members of the Institution of Heating 
and Ventilating Engineers or have passed appro- 
priate sections of the Associate Membership 
Examination of the Institution of Mechanical 
Engineers. Candidates must be expert draughts- 
men with experience in design, drawing up of 
plans and preparation of estimates and specifica- 
tions for all types of central heating, domestic hot 
water and full air conditioning installations. 

(c) CLERK OF WORKS : 

Salary : £635 by £20 (2) by £25 (3) to £750 per 
annum. Applicants must have served an appren- 
ticeship in mechanical or electrical engineering and 
have had not less than five years’ experience 
supervising site installations employing trades 
associated with mechanical and/or electrical 
engineering. 

Applications, stating age, qualifications, experience, 
present and previous appointments and salary, 
together with names and addresses of three referees 
(two technical), should be forwarded to the Secretary, 
Newcastle Regional Hospital Board, Benfield Road, 
Newcastle upon Tyne, 6, within 14 days. E8134 





THE WINTERTON HOSPITAL 
MANAGEMENT COMMITTEE 





WINTERTON MENTAL HOSPITAL 





SENIOR ENGINEER 





The Winterton Hospital Management Committee 
invite applications for the post of SENIOR 
ENGINEER at the Winterton Mental Hospital, 
Sedgefield, Stockton-on-Tees, Co. Durham. 

Applicants must have completed an apprenticeship 
in mechanical engineering (as distinct from a wholly 
craft apprenticeship) or have otherwise acquired a 
sound practical training in mechanical engineering. 

They must have a sound knowledge of the prin- 
ciples and practice of the efficient operation of 
institutional boiler plants and engineering services 
generally, and also possess electrical experience, 
including generating plant. 

Applicants must have passed an examination in 
engineering technology and hold one of the following 
or higher qualifications or an equivalent qualification 
approved by the Minister of Health :— 

First Class Certificate of Competency in Marine 
Engineering or equivalent Naval Certificate. 

City and Guilds Full Technological Certificate in 
Plant Engineering (First Class) (from 1957). 

The successful applicant will be required to 
deputise for the Superi dent Engi . The post 
is non-resident. 

The appointment will be subject to the National 
Health Service Superannuation Regulations and 
Whitley Council conditions of service. Salary will 
be £740 by £25 (2) by £30 (3) to £880. 

Application forms obtainable from the undersigned 
and to be returned not later than 30th September, 


1957. 
Cc. W. GILL, 
Group Secretary. 
Winterton Hospital Management Committee, 
gefield, Stockton-on-Tees, 
Co. Durham. E8157 








CENTRAL ELECTRICITY 
AUTHORITY 





RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY 





CARTOGRAPHIC 
TRACER-DRAUGHTSMAN 
(OR DRAUGHTSWOMAN) 





Central Electricity Authority, Research Labora- 
Leatherhead, Surrey, require a CARTO- 
TRACER-DRAUGHTSMAN (or 
DRAUGHTSWOMAN) to assist in the preparation 
of linen reproduction drawings for research reports, 
lantern slides, &c. Salary £500-£600 p.a., according 
to ability—Applications, stating age, qualifications 
and experience, to D. Moffat, Director of Establish- 
ments, Winsley Street, London, W.1, by 6th Sep- 
tember, 1957. Quote reference ENR./371. E8116 





LONDON TRANSPORT 





CHISWICK WORKS 





ENGINEERING ASSISTANT 





London Transport require ENGINEERING 
ASSISTANT for Mechanical Side of Plant Section, 
Chiswiek Works. 

Qualifications : Practical workshop training ; 
experience in design and details of items of plant 


services; ability to prepare specifications and 
detailed estimates. 
= range: £790-£880. Free travel. 5-day 


we 
Applications within 14 days to Recruitment and 

Training Officer, F/EV 654, London Transport, 55, 

Broadway, S.W.1. E8104 


ENGINEER 


PUBLIC APPOINTMENTS 





STAFFORDSHIRE POTTERIES 
WATER BOARD 





APPOINTMENT OF CIVIL ENGINEERING 
ASSISTANTS AND MECHANICAL 
ENGINEERING DRAUGHTSMAN 





Applications are invited for the following appoint- 
ments :— 

(a) CIVIL ENGINEERING ASSISTANTS, Grade 
A.P.T. V (£814 17s. 6d. to £994 Ss. per annum). 
Applicants should be Corporate Members of the 
Institution of Civil Engineers and preferably had 
experience in the design and construction of 
waterworks. 

(b) One MECHANICAL ENGINEERING 
DRAUGHTSMAN, Grade A.P.T. III (£656 to 
£784 2s. 6d. per annum). Applicants should be 
neat and expeditious draughtsmen, with a know- 
ledge of plant layout. 

For appointments (a) the Board will provide 
housing accommodation to the successful candidates, 
if required. 

Reasonable removal expenses will be allowed by 
the Board. | 

The appointments are subject to the provisions of 
the National Scheme of Conditions of Service ; to 
the provisions of the Local Government Super- 
annuation Act, 1937 ; to termination by one month’s 
notice on either side, and to the successful candidates 
passing a medical examination. 

_ The Board have considerable major works in hand, 
giving opportunities of preparing designs, specifica- 
_— and supervising contracts for varied types of 
work, 

Applications, stating age, full details of training, 
qualifications, present and previous appointments, 
details of experience, together with copies of two 
recent testimonials, or the names of two persons to 
whom reference can be made, and clearly stating for 
which post they are applying, should be forwarded 
to the undersigned not later than Saturday, 14th 
September, 1957. 

C. V. BROWN, M.LC.E., M.I.Mech.E., M.I.W.E., 

_ Engineer and Manager and Clerk. 

Albion Street, 

Hanley, 


Stoke-on-Trent. E8167 





MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 





ASSISTANT ENGINEER (CLASS 1) 





Applications are invited for the appointment of 
ASSISTANT ENGINEER (Class I), to be employed 
on the design and construction of two large rapid 
gravity filtration plants and associated treatment 
works, at a commencing salary within the range of 
£1000/£1350 per annum, according to qualifications 
and experience. 

Housing accommodation is available at a reason- 
able rental. 

Applicants must be Corporate Members of the 
Institution of Civil Engineers and have experience of 
the construction of large-scale civil engineering 
works. The appointment will be to the temporary 
staff and is superannuable. 

Applications, stating age, education and training, 
professional qualifications and experience, together 
with the names of two referees, should be addressed 
to the Engineer and Manager, Waterworks Offices, 
Town Hall, Manchester, 2, so as to be received by 











16th September, 1957. E8042 
TENDERS | 
COUNTY BOROUGH OF 
BRIGHTON 





WATERWORKS DEPARTMENT 





RESERVOIR LEVEL INDICATORS AND 
RECORDERS 





TENDERS invited for SUPPLY, DELIVERY and 
SETTING TO WORK of ELECTRO-MECHANI- 
CAL EQUIPMENT for REMOTE INDICATION 
and RECORD of WATER LEVEL at THREE 
RESERVOIRS . 


Conditions of Contract, Specification and Form of 
Tender obtainable from Waterworks Engineer, 12, 
Bond Street, Brighton. Deposit of £2 2s. will be 
refunded on receipt of bona fide Tender and return of 
documents supplied. 

Tenders enclosed in plain sealed envelope not 
bearing any name or mark indicating the sender and 
endorsed “ Tender for Reservoir Level Recorders ” 
to be delivered tc me before Saturday, 14th Septem- 
ber, 1957. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 


W. O. DODD, 
Town Hall, Town Clerk. 
Brighton. 
16th August, 1957. E8068 





INDIA STORE DEPARTMENT 





HYDRAULIC PRESS 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of : 


One (No.) HYDRAULIC PRESS and 
AUXILIARIES for_ Extruding Lead and 
Aluminium Wire. Capacity 894 tons. The 
wire to be used in the manufacture of small 
arms ammunition. 

Tender schedules and specifications may be 
obtained from the above address at a fee of ten 
shillings, which is not refundable. Cheques should 
be made payable to High Commission of India. 
The applications for Tender forms should state 
reference 2008/57/ENG.3. 

Tenders, complete. with s 
submitted by Monday, the 


ifications, are to be 
Ist October, 1957. 
E8169 


Aug. 30, 1957 



































Au 
TENDERS 
INDIA STORE DEPARTMENT A SA 
AUTOMATIC MACHINES ne 
The Director General, India Store Deo rtmeg oda 
Government Building, Bromyard Aton” Actor me 
London, W.3, invites TENDERS for the SUPPLY [qerc 
One _off—4-Spindle BAR Ref. No. psi 
AUTOMATIC MACHINE. 2070/57/ENG3 o t) 
Maximum capacity : Round eles 
67mm. ; Square 47mm. ; and Mer 
Hexagon 58mm. , ited. 
Two off—SCREW AUTO- _— 
MATIC MACHINE., capa- mre 
city 50mm. Ref. No. P 
One off—SCREW__AUTO- 2063/57/1/ENG3, JA UN! 
MATIC MACHINE, capa- “ENGIN 
city 75mm. work OF 
Tender schedules and specifications may f, ponents 
obtained from the above address at a fee of fured in 
shillings per set, which is not refundable, The prospect 
cheques should be made payable to High Commission kapable 
of India. The applications for Tender forms should ental 
state description of machine and Corresponding indertal 
reference for which schedules are required. jad in p 
Tenders, complete with specifications, are to be ind othe 
submitted by Monday, the 21st October, 1957. bf quali 
E87, pox Ne 
INDIA STORE DEPARTMENT 
PRECISION JIG BORING MACHINE 
hive Be THE 
The Director General, India Store Department 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of :— 
; an AS 
One_(No.) PRECISION JIG_ BORING | Work: 
MACHINE, table working surface 406 x 762mm of bui 
Longitudinal table travel 609mm. Table traverse | & 800! 
457mm. Spindle quill travel 228mm. qualif 
Tender schedules and specifications may be | ence i 
obtained from the above address at a fee of ten | the ¢ 
shillings, which is not refundable. Cheques should | essent 
Pigeon amang vd nal gers of India, Thi: 
pplications for Tende increa 
reference 2061/57/ENG.3. a _—~ 
enders, complete with specifications, are t & 
submitted by Monday, the 21st October, 1957, | movin 
E8170 App 
to the 
) 
EDUCATIONAL 
MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 
ENFIELD TECHNICAL COLLEGE, 
QUEENSWAY, ENFIELD, MIDDLESEX _ 
Applications are invited for admission to Full- 2 ee 
Time SANDWICH DIPLOMA COURSES in en 
CIVIL, ELECTRICAL, GAS, MECHANICAL and | fstitu 
SEE aod BOO LNEERING, in FOREMAN: | an eg 
an i i 
STUD and in MANAGEMENT experi 
Full details of the Courses may be obtained on = : 
application to the Principal at the College. Petal 
. E. GURR, M.Sc., Ph.D., saint 
Secretary to the Education Committee. prospe 
E7641 B | For tk 
succes 
THE POLYTECHNIC fami 
309, REGENT STREET, W.I. oes 


CIVIL AND MECHANICAL 
ENGINEERING DEPARTMENT 


Head of Department : R. W. STEED, B.Sc. (Eng,), 
Ph.D., A.M.I.C.E., A.M.I.Mech.E. 


EVENING COURSES are held for the Award of 
National Certificates in Civil and Mechanical 
Engineering and offer preparation for the examina 
tions of the professional institutions. 

Courses are also held in Engineering Workshop 
Practice. 

Session begins on 23rd September, 1957. New 
students will be enrolled on Wednesday, 18th 
September, 5-8 p.m. 





Prospectuses may be obtained on application to 
E8080 £ 


the Director of Education. 


A.M.I.MECH.E., B.Sc., City and Guilds, &¢. 
Guaranteed Postal Courses for a Exams., and Tech: 
nical Divisions from Elementary to Degree standard. 
oo tamnay 95 per cent successes. 144-page 

spectus free on request.—B.1.E.T. (Dept. 22), 29, 
Wright’s Lane, London, W.8. me Eo t 
FREE! Brochure giving details of Courses in 
Mechanical and Production Engineering, Draughts- 
manship, &c., for the A.M.I.Mech.E., "A. MLPE, 
| eT —eo oe a cxamnionta 
—E.M.I. Institutes, Dept. , London, W.4. 
(Associated with HM.V) - OM 972 E 


WORK STUDY.—Part-time (evenings) 20 weeks’ 
Diploma Course starts September 9th. Enrolments 
open now.—Details of this and five other courses, 
including full-time (six weeks) and correspondence, 
from School of Time and Motion Study, 29, Cork 
Street, W.1. Regent 0516. E7617 8 


| SITUATIONS VACANT | 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A CHIEF DRAUGHTSMAN is required for 4 
well-known firm of Structural and Mechanical 
Engineers in India. Applicants should be over 
thirty-five years of age, must have had a first-class 
education, be competent structural designers, and 
have the necessary experience to enable them to take 
complete control of a large drawing-office with both 
Structural and Mechanical Sections. Four-year 
contract, salary equivalent to £225 monthly, leave 
on full pay, provident fund, free passages for family, 
medical attention and free unfurnished quarters.— 
Apply by letter only, stating age and giving full 
aon of education and practical experience, to 

OX No. 1102, c/o Charles and Sons, Ltd. 
Gateway House, London, E.C.4. ESiil A 
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Aug. 30, 1957] 
SITUATIONS VACANT 


A SALESMAN/DEMONSTRATOR required, 
to trevel extensively in U.K. driving a van in 
yhich a Clayton steam generator has been installed 
for demonstration purposes. Training given to 
acquire full knowledge of this type of generator now 
ying made in this country under licence from 
America. Desirable qualifications include suitable 
lchnical education, some electrical knowledge, expe- 
of steam generators and connections with 

srs of such equipment and heating engineers. 
Appointment pensionable.—Written applications in 
onfidence to Secretary, The Vulcan Foundry, 
Limited, Newton-le-Willows, Lancashire, giving age, 
muneration expected, and full details of career and 
Jiualifications. E8159 a 


, UNIQUE OPPORTUNITY has arisen for an 
EENGINEER to undertake research and development 
ork on the cold forming of a range of steel com- 
ponents which have not previously been manufac- 
fred in this way. The position offers considerable 

pects to a graduate (or equivalent) who is 
lapable of original work and is interested in funda- 
pental and applied research. The work will be 
rtaken in a new building of modern construction 

in pleasant surroundings. Good pension scheme 
ind other facilities. Apply in confidence giving details 
of qualifications, experience and : present salary.— 
30X No. E8035, “‘ The Engineer. A 





ALLENS OF BEDFORD 
have a vacancy in 
THE DEPARTMENT OF THE WORKS 
ENGINEER 
for 

an ASSISTANT, who would be responsible to the 
Works Engineer for the design and maintenance 
of buildings and plant. Candidates should have 
a good technical training, H.N.C. or equivalent 
qualification. Good all-round practical experi- 
ence is desirable. Up-to-date experience with 
the design of modern industrial buildings 
essential. 

This post is interesting and will involve 
increasing responsibility. 

Generous pension scheme ; assistance towards 
moving expenses. 

Apply, stating age, and full details of experience 
to the Forsonnel Manager, W. H. Allen, Sons 
and Co., Ltd., Queens Engineering Works, 
Bedford. E8052 a 





ASSISTANT 
PLANT ENGINEER 

The Empire Aluminium Company Limited, 
who are associated with Venesta Limited, require 
an Assistant Plant Engineer for their Glasgow 
factory. Applicants should be over 30 years of 
age, be at least Graduate Members of the 
Institution of Mechanical Engineers or possess 
an equivalent qualification, and have sound 
experience of plant layout and maintenance. 
The successful candidate will be required to 
Jan and supervise substantial cold rolling 
installations at Glasgow and_ subsequently 
maintain the plant installed. There are good 
prospects of promotion for the right man. 
For the first eighteen months of the project the 
successful candidate will be required to work 
at the London factory of Venesta Limited to 
familiarise himself with the plant involved. 
Starting salary will be about £1200 a year. — 
Applications should include full details of 
quillostions. experience and present salary and 
be addressed to the Personnel Manager, 
Venesta Limited, North Woolwich Road, 
Silvertown, E.16. E8103 a 








ASSISTANT TECHNICAL OFFICERS 
Draughtsmen) are required by IMPERIAL CHEMI- 
CAL INDUSTRIES LTD., Dyestuffs Division, at 
Manchester and Huddersfield, for design work in 

ection with new projects for the manufacture of 
imthetic fibres, synthetic resins and other chemicals. 
Applications are invited from Mechanical Engineer- 





lag Draughtsmen with good technical qualifications 
(Higher National Certificate minimum) and prefer- 
with general engineering design experience.— 
plications should be made in the first instance to 
Staff Department, Hexagon House, Blackley, 
lanchester, 9. E8097 a 





ATOMIC POWER CONSTRUCTIONS, 
LIMITED 


ortunities exist for SENIOR and 
WNIOR DESIGN DRAUGHTSMEN, for 
interesting new work on large nuclear power 
station projects. The work is rapidly expanding 
and prospects for promotion within the organisa- 
tion are good. , ne ee 
The qualifications required are initiative and 
experience appropriate to age in one of the 
following categories :— _ 
(1) Pressure vessel design. 7 / 
(2) Reactor engineering. Experience with 
intricate mechanisms in any branch of light/ 
medium engineering is likely to be useful. 
(3) Power station layout and pipework. 
(4) Power station electrical equipment. 
(5) Cabling and wiring. 
(6) Instrumentation and control. . 
Successful applicants enter the staff pension 
scheme immediately. Reasonable removal 
expenses paid. 7 ‘ 
Applications, which will be treated in con- 
fidence, should state age, qualifications, experi- 
ence and salary expected, and should be 
addressed to : 
The Secretary (Ref. CE), 
Atomic Power Constructions, Ltd., 
28, Theobalds Road, 
London, W.C.1. E8144 a 


ASSISTANT TO TECHNICAL ENGINEER. 










Age 21/25. Must have some drawing-office experi- 
tace. O.N.C. in Mechanical Engineering desirable. 
Knowledge of hydraulics and/or automotive engi- 
‘ering an advantage.—Apply in writing, with full 
lars and salary expected, to Secretary, E. P. 

, Ltd., 12-16, Brunel Road, —_! 2 
A 
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SITUATIONS VACANT 


ATOMIC ENERGY.—A Senior qualified 
MECHANICAL ENGINEER with connections in 
the Industrial and Chemical Engineering Market, is 
required to further this company’s interest in the 
Atomic Energy field and the application of specialist 
fabtication. Applications should provide full details 
of past experience and present salary level, and will 

treated in confidence.—Replies to Personnel Officer 
(Ref. A.E.), The A.P.V. Co., Ltd., Crawley, yr 





A 


BLACKBURN (DUMBARTON), LTD. 
require 
a DESIGNER for light structural engineering 
work. Applicants must have previous experience 
in design of metal frame structures. 

The successful applicant will be responsible 
for the development of new projects. This posi- 
tion offers wide scope for man with initiative and 
original ideas. 

Membership of a recognised engineering insti- 
tute would be an advantage. Commencing salary 
not less than £1250, dependent on qualifications 
and experience. Contributory pension scheme 
in operation; assistance with housing if 
required. 

Applications, not later than 14th September, 
1957, stating details of experience, qualifications, 
age, &c., to be addressed to Personnel Manager, 
Blackburn (Dumbarton), Ltd., Castle Road, 
Dumbarton. E8141 a 





BOOTS PURE DRUG CO., LTD. 
ENGINEERING DEPARTMENT 

Boots Pure Drug Co., Ltd., invite applications 
from GRADUATE MECHANICAL ENGI- 
NEERS for a progressive position that will 
result from the development of Work Study 
throughout the Engineering Department. 

This department, which employs over 600 
people, comprises nine separate sections, each 
under its own Works or Section Engineer, 
responsible to the Chief Engineer for the 
installation, maintenance and repair of mechani- 
cal and electrical equipment in our Pharma- 
ceutical, Chemical, Printing and other works 
and warehouses; for the development and 
construction of much special purpose plant and 
for the design, specification and operation of all 
engineering services, including the generation 
and distribution of steam and electricity from 
our two Power Stations. 

Applicants, who should be not more than 35 
years of age, should have had a thorough works 
training, preferably followed by some years’ 
experience in the Pharmaceutical, Chemical or 
Food Manufacturing Industry. Experience in 
Work Study would be a further advantage, but 
training would, if necessary, be given in this, 
as well as in other aspects of the department’s 
work. 

Application, giving full details of education, 
training and career to date, should be sent to the 
Personnel Manager, Station Street, Notting- 
ham. E8123 a 





BRITISH MAN UFACTURE AND 
RESEARCH CO., LTD., an associate of 
Hispano-Suiza, require DESIGN AND 
DETAIL DRAUGHTSMEN for NEW 
LIGHT GUNNERY AND FIRE CONTROL 
PROJECTS of international importance. 
Initiative and ability to work on mechanical 
and electrical units with minimum supervision 
is valued; specific experience of gunnery 
equipment design not essential. ; 
The company offers excellent welfare facilities 
and a voluntar, pension scheme.—Written 
applications, stating age, qualifications, 
experience and salary required, to British 
M.A.R.Co., Ltd., Grantham, Lincs., quoting 
ref. AWK/STAFF/E. E1176 a 


i 





BRITISH OXYGEN GASES LIMITED 
require a qualified 
ELECTRICAL ENGINEER 


for work in their Sales Technical Department. 
The work is in connection with prototypes of 
electrical power units used in connection with 
electrical welding equipment. A young Engineer 
who has recently qualified, having completed a 
good apprenticeship, and wishes to pursue a 
commercial career, would be suitable. Age 

range 24-30. 
Write, giving details, to Personnel Manager, 
Bridgewater House, Cleveland Row, St, ane 
A 


ot 


BRITISH PETROLEUM COMPANY, LTD., 
has a vacancy at its Aden Bunkering Installation for 
a MECHANICAL ENGINEER. Applicants, aged 
25-35, must possess at least O.N.C., and have served 
a mechanical engineering apprenticeship with subse- 
quent experience of running and maintenance of 
large C.I. engines, centrifugal pumps and ancillary 
machinery. Experience in engineering plannin 

procedure is essential and a _ knowledge o} 

large storage tank work is desirable. Attractive 
salary plus generous allowance in local currency, kit 
allowance, free medical attention, free passages out 
and home, good leave arrangements. Pension 
scheme.—Write, giving full details, quoting F.542, to 
BOX 2018, c/o 191, Gresham House, E.C.2. E8148 a 
BRITISH PETROLEUM COMPANY, LTD., 
has vacancies for ENGINE FITTERS for duty in 
exploration project in the PERSIAN GULF. Appli- 
cants, aged 22-28, should have completed an appren- 
ticeship in diesel engineering. Experience in main- 
taining various types of diesel engines, pumps and 
air compressors is desirable. Experience in air con- 
ditioning and refrigeration an advantage. Possession 
of O.N.C. (Mech.) is also desirable. Short leave in 
the U.K. after six months. Attractive salary plus 
generous allowances, free passage out and home, kit 
allowance, free medical attention, good leave 
arrangements.—Write, giving full details of qualifica- 
tions and experience, quoting reference F.541, to 
BOX 2020, c/o 191, Gresham House, E.C.2. E8149 a 


SITUATIONS VACANT 


BRITISH PETROLEUM COMPANY, LTD., 
has vacancies for MECHANICAL CONSTRUC- 
TION ENGINEERS. Applicants, aged 25-35, must 
have at least H.N.C. in Mechanical Engineering and 
Corporate ‘Membership of Institution of Mechanical 
Engineers is desirable, with experience on construc- 
tion of civil and mechanical projects, preferably with 
contractors in a supervisory capacity. Should be 
accustomed to organising works sections and have 
some knowledge of contract documents and control 
of expenditure. Employment will be initially in the 
U.K. but successful candidates must be prepared to 
do terms of service abroad from time to time. Salary 
according to qualifications and experience. Non- 
contributory pension fund. Assisted house purchase 
scheme, removal expenses and settling-in allowance 
payable in certain cases. Luncheon club.—Write, 
giving full particulars, quoting H.3893, to BOX 5412, 
c/o 191, Gresham House, E.C.2. E8089 a 


BRITISH PETROLEUM COMPANY, LTD., 
has vacancy for a CONSTRUCTIONAL ENGI- 
NEER for service overseas. Applicants, aged 26-30, 
must have at least H.N.C., but B.Sc., A.M.I.C.E. or 
equivalent desirable with subsequent field experience 
on construction of civil or mechanical projects, 
preferably with contractors, in supervisory capacity. 
Accustomed to organising works sections and with 
some knowledge of the preparation of contract 
documents and control of expenditure. Attractive 
salary plus generous allowance in local currency, kit 
allowance, free medical attention, free passages out 
and home, good leave arrangements. Pension 
scheme.—Write, stating age and full details of 
qualifications and experience, quoting F.528A, to 
BOX 2024, c/o 191, Gresham House, E.C.2. E8150 A 


CHIEF DESIGNER uired by well-established 
manufacturers of range of food machinery, Eastern 
Counties. Applications stating age, full details of 
past experience, and salary required are invited.— 
BOX No. E1158, “‘ The Engineer.” A 


CONSULTING ENGINEERS have vacancy in 
their Glasgow Office for ENGINEER with experience 
of power station design and construction, to 

responsible for the planning and co-ordination of 
work on a large nuclear project. Applicants should 
have a Degree in Electrical or Mechanical Engineer- 
ing or be Associate Members of one of the leading 
Engineering Institutions.—Applications should be 
sent to Kennedy and Donkin, 4, Somerset Place, 
Glasgow. Reference EJE. E8094 a 


DESIGN DRAUGHTSMEN.—The British Drug 
Houses, Ltd., invite applications from suitably 
qualified men for interesting work in the Engineers 
Drawing Office, on special machines and plant layouts 
for the Light Chemical Industry. H.N.C. in Mech. 
Eng. and previous experience in this industry desirable 
but not essential. Men of mature age with suitable 
training and experience, would be considered. Five- 
day week, pension and profit-sharing schemes.— 
Write, stating age, experience and salary required, to 
Staff Manager, Graham Street, N.1. E7871 a 


DESIGN ENGINEER required by company 
embarking on new projects. Must be capable of 
initiating and developing designs —BOX Ne. E8121, 
“* The Engineer.” A 





DESIGN ENGINEERS 


Applications are invited from qualified 
mechanical or chemical engineers with experience 
of design in the chemical plant or a related field 
of work. 

Important new posts are available involving 
responsibility for complete design of large-scale 
plants and associated equipment in a field pre- 
senting interesting and unusual design prob- 
lems. 

These appoiatments offer good promotion 
prospects, together with excellent salaries and 
conditions of service, including assistance with 
housing, where appropriate. 

Applications, giving full details of age, qualifi- 


cations, experience and salary required, to :— 


Staff Officer, 

British Oxygen Engineering, Limited, 
Angel Road, Edmonton, N.18. 
Telephone No. Edmonton 3020. 

E8143 a 


DESIGNER-DRAUGHTSMAN, with experience 
water-tube boilers, required for newly formed com- 
pany, south of London. Good prospects and salary. 
—BOX No. E1080, “* The Engineer.” A 


DRAUGHTSMAN, Senior, Structural, required for 
small but expanding drawing-office, West London 
area. Full details.—BOX No. E8138, “ The Engi- 
neer.” A 
DRAUGHTSMEN required in the following 
categories : Senior and Junior Piping and Instru- 
mentation ; Senior and Junior Reinforced Con- 
crete ; Senior Mechanical, by engineers in City 
engaged on nuclear, petroleum, chemical plants. 
HNCION.C. desirable. Salaries above average, 
five-day week, pension/life assurance and personal 
accident schemes, house purchase _ assistance, 
luncheon vouchers.—Write full particulars to Head 
Wrightson Processes, Ltd., 24/26, Baltic me Set 

A 


DRAUGHTSMEN required for General Engineer- 
ing Works in Huddersfield district. Preferably 
accustomed to steelworks plant, but applicants with 
general experience considered. Good prospects and 
salary to suitable men. Superannuation sch in 


SITUATIONS VACANT 


DRAUGHTSMEN (Mechanical) required by 
Ransome and Marles Bearing Co., Ltd., Newark-on- 
Trent, Notts. The work is both interesting and 
varied, covering an extremely wide field of engineer- 
ing, therefore we invite Senior Draughtsmen with a 
sound and widest possible mechanical experience to 
apply. The conditions of working are very good. 
Full welfare facilities, including a staff superannua- 
tion scheme, are in operation. The posts offered are 
permanent, with ample scope for advancement, and 
the salary is commensurate with ability and experience 
—Write, giving full details age, experience and salary 
required. E8092 a 





ELECTRICAL ENGINEER 


required for Tyneside STEEL SECTION 
MILLS. To be solely responsible for Electrical 
Maintenance Staff. 

A satisfactory take over period will be 
afforded with the present Engineer, who is 
retiring after many years’ service with the 
company. 

Applicant should supply evidence of sufficient 
theoretical training and practical experience in 
both D.C. and A.C. operation. 

Salary and other details by arrangement.— 
BOX No. E1173, “‘ The Engineer.” A 


ENGINEER required with good experience of 
marine engine-fitting and erection to undertake the 
co-ordination of manufacture of components for 
heavy pulverising equipment and ultimate super- 
vision of erection at various sites throughout the 
country. The position offers first-class opportunity 
for man having some office experience, together with 
practical experience of gearing and bearing alignment, 

The job will entail short spells at site but 
essentially will require residence in London.— 
Write fully, giving full particulars of age, experience 
and present salary, to BOX No. 1106, c/o Charles 
Barker and Sons, Ltd., Gateway House, London, 
E.C.4, E8112 a 
ENGINEER required with experience in the manu- 
facture of Air Conditioning Units. Must have had 
previous experience in design and building of 
specialised air conditioning units. Good salary and 
prospects for right man. Send full particulars in 
writing to Managing Director.—BOX No. E8126, 


“The Engineer.” a 


ENGINEER, aged 22 to 30, electrical or electronic, 
preferably university trained, required by Liverpool 
consultants for training in a most exclusive and under- 
populated profession. Excellent salary and Psospects 
and congenial conditions of employment. State 
experience | and present salary—BOX No. E1163, 
* The Engineer.” A 


ENGINEER, aged 28-32 years, with De te) 
Higher National Certificate, required to ie feos 
engaged on research into vibration of machine tools. 
A knowledge of electronics would be an advantage. 

lous experience on vibration research not 
essential ; suitable applicant will be trained. Send 
full details, including present salary, in confidence.— 
BOX No. E8051, “‘ The Engineer.” 


A 
ENGINEER BUYERS AND REPRESENTA- 
TIVES’ ASSOCIATION (Limited by Guarantee). 
The Council of this dominant professional organisa- 
tion can fill vacancies for Engineer Buyers and 
Engineer-Representatives (no fees—employers or 
members)—and to consider application for member- 
ship from qualified Buyers and Representatives 
associated with the Engineering and Allied Trades.— 
Write E.B.R.A., 47, Victoria Street, London, S.W.1. 
Tel.: ABB 3583 (Employment Licence No. 6063). 
Licensed annually by the L.C.C. E627 a 


ENGINEERS are required to work on the design 
and yey ny of production plant for the manu- 
facture of brake and clutch linings. Duties require 
an ability to follow jobs through all stages of develop- 
ment until designed performance of production plant 
is obtained and operatives for the plant are trained. 
Applicants must hold at least H.N.C. in Mechanical 
Engineering or equivalent, and have had works and 
Grawing-office training with g experience in 
general plant design.—Write, stating age, education, 
qualifications and salary required, to the Personnel 

anager, Ferodo Limited, Chapel-en-le-Frith, Via 

tockport. E8623 A 
ENGINEERS with specialised training in the design 
and execution of prestressed concrete projects are 
required for permanent employment in Rhodesia and 
the Union of South Africa. Free passages, pension 
scheme, excellent prospects.—Full details to BOX 
JY/29, c/o 95, Bishopsgate, London, E.C.2. E973 a 


ENGINEER-DESIGNER 


Engineering Company located in London 
requires the services of a first-class Engineer- 
Designer to take charge of drawing-office with 
10/15 draughtsmen. Applicants must have a 
sound practical and theoretical engineering 
training and be fully familiar with modern 
drawing-office routine and organisation. The 
company specialises in the production of 

inery and equip for the food and 
chemical industries, mainly in stainless steel, 
and experience in this class of work would be an 
advantage. The company’s activities are 
expanding and the position has excellent pro- 
spects for a man who has plenty of enthusiasm 
and drive combined with a sound engineering 
knowledge. The salary would be in the four- 
figure range and the company operates a non- 
contributory pension scheme. Please reply 
with full details, age, education and training.— 
BOX No. E8166, “‘ The Engineer.” A 





ENGINEER/DRAUGHTSMAN required for 
Mechanical Plant Development.—Application, iv< 
ing details of qualifications and experience, should be 
addressed to Personnel Manager, Holland & Hannen 
and Cubitts, Lid., 1, Queen Anne’s Gate, London, 
S.W.1. E8015 a 
ENGINEER REPRESENTATIVE, basic mech- 
anical engineering background and commercial expe- 
rience desirable. High and low-pressure pipework 
fabrication and installation, medium heavy forgings. 
required for North-West area, with occasional visits 
to Midlands. Applicant would be required to be 
based in Manchester area. State age, experience and 
salary required.—BOX No, E1142, “ The Engineer.” 





operation. Please state full details of experience.— 
BOX No. E1179, “‘ The Engineer.” A 





Classified Advts. continued on page 6 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
ENGINEERING CLERK OF WORKS required MOXEY, LIMITED, have vacancies for PROJECT SALES ENGINEER required to increase o§ suB 
ENGINEERING DRAUGHTSMEN in their Bir- heat exchange equipment in the industrial and Chem rapid 


for site supervision of large steam boiler plant with 
distribution mains in Bristol. Duration of contract 
approximately two years. Salary £850 per annum 
for man with at least fifteen years’ engineering expe- 
rience since completing his apprenticeship in mech- 
anical engineering.—Write, stating age and experi- 
ence, to Hoare, Lea and Partners, 21, Oakfield Road, 
Bristol, 8, marking envelope “‘ Clerk of be 

A 


ENGINEER SURVEYOR required for inspection 
of boilers and pressure vessels. Applicants must 


HYDRAULIC SALES ENGINEER 
We are looking for a young man with per- 
sonality and sound hydraulic engineering 
background to be responsible for the sales and 
consultative service for “ Ellison’? Hydraulic 
Valves in the South of England. mt 
The appointment offers excellent opportunities 
for advancement and participation in a generous 
non-contributory pension scheme. : 
Applicants must be of at least Higher National 
Certificate standard. Please send full particu- 














cal engineering fields. Applicants must be of HNc§ aran 
standard and have a keen interest in heat XChange of its 
problems. New town housing available, ful] Tange 
of amenities including pension scheme.—Repli« 
giving age, full details of previous experience and 
mew salary level, to Personnel Officer (ref.: Hg), 

he A.P.V. Co., Ltd., Crawley, Sussex. E8099 


SENIOR MECHANICAL DESigy 
DRAUGHTSMEN are invited to join a progress 
design team engaged on varied and interesting wo 


mingham office, bulk handling or good structural 
experience essential Bonus and pension schemes 
and canteen facilities.—Apply, 13, Augustus Road, 
Edgbaston, Birmingham, 15. E1166 Aa 


POSITION OF PRODUCTION ENGINEER 
is shortly to be created. Main duty includes Time 
and Motion Study of all Factory Operation. Appli- 
cants must have some years’ experience of similar 
work.—Write in confidence to Chairman, Wrights 
Biscuits, Ltd., South Shields, with full details of past 












possess First Class A ae id lars, including salary requirements, to :— experience and present earnings. E8125 a >> — air eg EO lg *phonf TIVE 
equivalent. Salary £735, rising to £1 5 A. THE PERSONNEL MANAGER etails Oo experience, Salary required, Coy tO thel Old-e 
Scale. Other attractive emoluments. North and 4 Chief Draughtsman, Air Pumps, Ltd., Bushey R, 

st 5 SS. London, S.W.20 (WIMbledon 9441). Emp 4 sor 


East London areas.—Apply, Engineering Dept., LIMITED PRODUCTION MANAGER 

























General Assurance Corpn., 99, Aldwych, WiCZ. PERRY BARR BIRMINGHAM 228. Venesta Limited require a Production Manager SENIOR PLANT ENGINEER aged ju 28° 
E1175 a for their aluminium foil factory in East London. (A.M.1L.Chem.E., or A.M.I.Mech.E.) for interestigg = 
ETHIOPIA.—British Merchant House wish to Applicants should be between 30-40 years of progressive position at large Chemical Works oD 
appoint Manager of their Engineering Department. age, be Associate Members of the Institution of Stratford, E.15.—Write full details age, qualifig! of t 
Applicants should have had good sales, technical and roa Engineers or oe Engineers, Gone Rw ned — _— M oer 
administrative experience in general engineering. or hold an equivalent qualification. Previous ef. S.), . Berk an .» Ltd., Common ape 
Position offers excellent prospects for a man of IMPORTANT COVENTRY ENGINEER- experience as a Production Manager in a batch House, 1-19, New Oxford Street, W.C.1. E8017, woh 
initiative and energy. Accommodation —, ING FIRM, Tile Hill area, have vacancies for : age eee —— is ~— args ce ad us 6 
free air passages, home leave, non-contributory ¢ flexible packaging industry is desirable. 
conan cee, BOX AU/98, c/o 95, SENIOR DRAUGHTSMEN The starting salary will be between £1200- rhe 
Bishopsgate, E.C.2. E8147 a : d Designi £1500 per annum. | SENIOR PROJECT AND PROJECT 
: for preparing Tool Layouts and igning Applications, which should state age and ENGINEERS 
EXPERIENCED ESTIMATORS hee 3 — — pene nl gd eee + include full details of qualifications and experi- Veg 
Engineering Works, for the preparation of labour matics. Apprenticeship or workshop experience ence, should be addressed to the Personnel ee aes : wist 
and material estimates in connection with Iron and essential. Higher National Certificate preferred. Memnade, Veena Laniied, orth Wosleih Applications are invited from qualified | their | 
Steel Works Plant, including Rolling Mills and their Interesting work, giving experience of the very Road, Silvertown, E.16. E8102 A Mechanical or Chemical Engineers for importan | 0Ut 
auxiliaries. Persons accustomed to taking respon- latest high production automatic lathes. ; experi 
sibility and able to work from prepared schemes and Applications, with full particulars of age, new posts with ing, ¥ 
with sound experience in general engineering. Excel- qualifications and experience.—BOX No. BRITISH OXYGEN ENGINEERING tion it 
lent prospects and salary paid to the right personnel. E8152, ‘*‘ The Engineer. A PROJECT ENGINEER. pportunity for live enarrep ech 
Superannuation scheme in operation.—State full 25-35 ith ore ival ; q to th 
details of experience to B. Thornton Ltd., Engineers, ceniileeiiens = on unalog oi Me Plas Siete ce iene usmle ee week, 
Huddersfield. E8090 « shortly opening new factory in Berkshire. Must be ae Rages as pa 
capable of following through development of new planning and co-ordination of large-scak Sots 
FORD MOTOR COMPANY LIMITED INDUSTRIAL MODEL MAKERS pte se gg eg a chemical plant and other engineering projects 
pa BROS MITED lace Applications are invited by the Engineer- E8168, “‘ The Engineer.” pay A from the initial design stages to construction 
ee cir ie ing and Construction Bere of a major and commissioning. Some previous experience | TH 
heavy chemical manufacturing company, : x A ge 
COST ANALYSIS ENGINEERS situated in London, from experienced model in this field and the capacity for organisation on 
relative to: makers, to undertake the construction of PROJECT ENGINEERS (ELECTRONIC and administration is necessary. sd 
PRESS WORK engineering design models of chemical AND MECHANICAL, INCLUDING : pit 
GENERAL MACHINING plants. INDUSTRIAL PHYSICISTS) These appointments offer good prospects | tor, 
FORGING and . Nash and Thompson require a Senior and llent diti f : : ; Ser 
DIE CASTING Applicants should have a background of Junior Project Engineer for electronic instrument - vangectpmcnnptnlageteindiens: fact 
drawing-office experience, preferably on development, also a Senior and Junior Engineer assistance with housing where appropriate. surt 


These ere positions of some responsibility for 
Engineers of O.N.C. standard, having practical 
experience in mass-production techniques and 


ipe-work, design and should have some 
iowledge of the techniques of design model 
engineering. 


experienced in development of precision mech- 
anical and hydraulic units. 
We are sure that the wide and varied range of 


Applications, giving full details of age, fera 
experience, qualifications and salary required, | tion 








— an E eee Th perates a pension scheme. work in me laboratories will be of absorbing goo 
- . © Company opera ion schi . interest to the enthusiast in an organisation not to :— 
Applicants must possess a aon = —Applications will be treated in strictest lenge antttaha $0 denen ten ea = 
modern manufacturing methods, wor! — is, confidence, and should give details of Apply, giving complete details of education, is d 
industry practices and eye! markets in previous experience, qualifications and experience and salary required, to the Director Staff Officer, oe 
which the company buys, and wt le to express salary required, &c., to BOX E.415, c/o 191, and General Manager, Nash and Thompson, mii F i ae - 
mel ciariy by verbal and written com- Gresham House, E.C.2. E8135 a Ltd., Oakcroft Road, Chessington (off Kingston ritish Oxygen Engineering Limited, Cor 

Selection will be made from candidates around By-Pass), Surrey. E8056 a Angel Road, Edmonton, N.18. Lon 
25/30 years of age. due - 

Successful applicants will have opportunities MACHINE SHOP SUPERINTENDENT re- Batiste ei oe 

E8142 4 | 


for advancement dependent only upon individual 
ability and approach. 

Please write to Training and Recruitment 
Department, Ford Motor Co., Ltd., Dagenham, 
Essex, giving details of age, experience and 
qualifications, and quoting reference CEA. 
Envelopes should be marked 012A. E8154 a 


quired by large British-owned Electrical Engineering 
Company’s manufacturing plant in India. Applicants 
should be between ages of 30 and 40 years and have 
served a machine shop craft apprenticeship with 
subsequent experience in machining medium-sized 
products on batch production. Applicants should 
have risen to foreman or potential foreman status 
and be able to demonstrate machine tools and train 
labour. Experience of blanking presses, electro- 
plating and light non-ferrous casting desirable but 
not essential. The appointment is a senior one, 
would be for 3 years in the first instance, with passage 
accommodation, medical expenses for self and 
family provided free. ‘The gross salary before tax 
would be in the range of 1800 and 2250 rupees per 
month, depending on age and experience. The 
appointment is pensionable.—Full details should be 
sent to the Secretary, A.E.I. Overseas, Ltd., Crown 
House, Aldwych, London, W.C.2. E1153 a 


REED PAPER GROUP 
have a number of vacancies for 
ENGINEERS, 
PHYSICISTS and 
CHEMICAL ENGINEERS 
To undertake research and study development 
problems on heat transfer and drying. This 
forms a very important unit operation in the 
paper industry and can provide considerable 
scope for interesting and rewarding work. The 
work is varied and includes a number of physical 
and engineering problems concerned with 
increasing production efficiency. An Honours 
Degree or professional qualifications are 
required. A good salary is offered with excellent 
conditions of service, which include non-con- 
tributory and house purchase schemes. 
hese are vacancies both for newly qualified 


SENIOR SALES ENGINEER, based on London 
required immediately. Main requirements are broad 
engineering background, knowledge of Europea 
conditions and fluent French. Age 35-45.—Apply 
the Head Wrightson Export Company Limited, 2). 
Buckingham Gate, London, S.W.1. E8140 : 

ns 





GENERAL SUPERINTENDENT (European), 
required for large well-established British-owned 
factory in Calcutta manufacturing a wide range of 
electric motors, transformers, switchgear, &c. Must 
have had considerable experience in charge of shops 
producing similar equipment. Knowledge of latest 
manufacturing methods and processes, and ability 
to organise operations for fast and economical 
production essential. The man appointed will be 
required to plan and install an efficient piecework 
system in the factory where only day-work has been 


SENIOR TECHNICAL SALES ENGINEE 

required, to introduce and sell fluid power tra 

mission equipment to those manufacturers who makg 
and want the best. Applicants should have Matricu4 
lation standard, have good engineering background 
possess intimate knowledge of mechanical processes 
combined with electrical drives and transmissions 
age approx. 40. Give full details of education, quali4 
fications and experience, stating branch of industries 
and firms concerned, present salary.—BOX No 
E1167, ‘* The Engineer.” A 





in operation up to the present, and good experience 
of the introduction and operation of piecework 
systems is essential. Age Salary before tax 
including dearness allowance 3,300 rupees per month, 
plus travelling expenses, free passage to India 
including wife and family, free accommodation and 
medical attention. Appointment will be subject to a 
three-year renewable contract.—Reply with names of 
references to Secretary, A.E.I. Overseas, Ltd., Crown 
House, Aldwych, London, W.C.2. All applications 
will be treated in confidence. E1160 





IMPERIAL CHEMICAL INDUSTRIES 
LIMITED 


Alkali Division L 
Winnington, Northwich, Cheshire. 


STRUCTURAL AND CIVIL 
ENGINEERING DESIGNERS 


Vacancies exist in our Civil Engineering 
Department for Assistant Technical Officers to 
work as Structural and Civil Engineering 
Designers. Applicants, age 25-40, should 
possess H.N.C. and have had experience either 
in structural work or in reinforced concrete and 
general building work. . 

First-class warking conditions and recreational 
facilities. Five-day week. Contributory pension 
fund and profit-sharing schemes. Married men 
can receive limited assistance .with removal 
expenses, including railway fares. Assistance in 
house purchase, facilities being available in 
approved cases for substantial loans, with, in 
addition, an advance for legal charges. A 
lodging allowance may be paid for a period not 
exceeding six months to married men whilst 
maintaining two homes. 

Write for official application form to Staff 
Manager, quoting reference sored 

A 


HEAT TRANSFER AND FLUID FLOW.— 
RESEARCH AND DEVELOPMENT ENGINEER 
required by an old-established engineering company 


MECHANICAL AND ELECTRICAL 
ENGINEERING DESIGNERS AND 
DRAUGHTSMEN 


required by 
BRITISH OXYGEN WIMPEY LIMITED 


for their offices in Westminster. 
Preference will be given to men with chemical 
plant layout or piping experience. 
5-day week. Pension scheme. 
Appointments can be arranged during working 
hours or in the evening. 
Apply with details of age, experience, &c., to :— 
The Office Manager, 
BRITISH OXYGEN WIMPEY LIMITED, 
17, Monck Street, London, S.W.1. 





E8117 a 
MECHANICAL DESIGNER sought by 
established manufacturer in London, with 


world market for special purpose precision 
machinery. Exceptional prospects for Qualified 
Mechanical Engineer having practical experience, 
aged , who is posses of the “ creative 
spark.” Only applicant fertile in ideas, with 
original and inventive mind and receiving 
recognition in his present post on this account, 
need apply. 

Write in confidence : 
Molins Machine Co., 
London, S.E.8. 


Personnel Manager, 
Ltd., Evelyn Street, 
E8113 a 


MONSANTO CHEMICALS, LIMITED, 
London, have vacancies for DRAUGHTSMEN 
having experience of instrumentation work in the 
chemical manufacturing or oil refining industries. 
Applicants should have or be working for the H.N.C. 
in Mechanical or Electrical Engineering, and be able 
to work on own initiative and in co-operatior with 
design engineers. The posts, which offer scope for 


graduates and for men with some years’ industrial 
experience.—Applications, stating age, salary 
and full details of experience, should be sent to 
the Personnel Officer, Group Personnel Division, 
Messrs. Albert E. Reed and Co., Ltd., Aylesford 
Paper Mills, Larkfield, Nr. Maidstone, Kent, 
quoting ref. EPCE/66. E8173 a 





RICHARDSONS, WESTGARTH 
(HARTLEPOOL) LTD. 
have a vacancy at Hartlepool for : 
COMMISSIONING ENGINEER 
for large size 
GAS TURBINE POWER GENERATING 
PLANT. 

The post is permanent and will carry a good 
salary, commensurate with the qualifications and 
experience of the successful applicant. , 

_ There are pension and life assurance schemes 
in operation. 

Applications, which will be treated in strict 
confidence, should be addressed to the Group 
Personnel Officer, Richardsons Westgarth and 
Co., Ltd., P.O. Box 2, Wallsend, Northumber- 
land. E8156 A 





SENIOR DESIGN DRAUGHTSMAN 
required for preparing tooling layouts and tool 
Must 
be capable of working on own initiative and to 


drawings for Multi-Spindle Automatics. 


be responsible for a new Auto Development 
Design Department. Coventry area. Applica- 
tions, with full particulars—BOX No. E8153, 
“ The Engineer.” A 


SIMON-CARVES LIMITED require an OPERA! 


SMITHS MOTOR ACCESSORIES, LTD. 
require 


SENIOR DRAUGHTSMAN—for Production 
Drawing-Office, with experience of instruments 
or small mechanisms, at least O.N.C. standard. 
Knowledge of press work an advantage. 
DRAUGHTSMAN—Checker, over 30. Prefer- 
ably used to instrument or precision work. 
PRESS TOOL DESIGNER—with some 
Machine Shop and Tool Room experience. 
PLANT LAYO DRAUGHTSMAN — 
O.N.C. or equivalent, with experience of minor 
building alterations. Layout of Machine Tools. 
QUALITY CONTROL ASSISTANT ENGI- 
NEER—O.N.C. (Mech.). Experience of instru- 
ments or small mechanisms. To ascertain causes 
of developed faults. 

METHODS ENGINEER—sound mechanical 
background with some knowledge of assembly 
procedure and layout. 

TECHNICAL CLERK—some engineering back- 
ground, be able to read engineering drawings 
and write good English. 

GRADUATE MECHANICAL ENGINEER— 
apprenticeship or practical experience, drawing: 
office and design experience and at least five 
years’ development experience with light pre- 
cision engineering. 

SUPERVISION ENGINEER—O.N.C. in Elec- 
trical or Mechanical Engineering. To supervise 
production of electro/mechanical instruments to 
their respective specifications. 

STANDARDS ASSISTANT—preferably young 
man studying for O.N.C. to handle costing and 
standardisation of proprietary components for 
light engineering, allied to purchasing. 

Apply to Mr. D. H. wee Cricklewood Works, 


-W.2. 
GLA 3333. E8164 A 





ING ENGINEER with experience on high pressu4 
water tube boilers. Applicants must be pre! 
to travel anywhere in the U.K. Salary and conditios 


in the Glasgow area. Applicants, aged 25-30, should advancement, are permanent and pensionable, and 
have a University Honours Degree in Engineering = salaries according to experience are offered. 
and some research experience. The work would ive-day week and staff restaurant are in operation.— 
involve thé theoretical design and practical testing of Applications in writing, giving full details of age, 
new types of heat exchanger. A good salary would training and experience, should be sent to the Chief 
be paid to an applicant with the necessary qualifica- Personnel Officer, M o Ch , Limited, 
tions. Apply, giving age and full particulars—BOX Monsanto House, 10-18, Victoria Street, London, 
No. E788, *‘ The Engineer." a S.W.L E8172 A Street, E.C.4. Central 0911. 









PROMISING PROSPECTS for ENGINEER- 
JOURNALIST in a senior editorial poston McGraw- commensurate with experience and qualification 
Hill’s “Metalworking Production.” Degree, or Pension scheme.—Apply, giving full details # 
equivalent, and works experience desirable.—Write in uoting Reference OP.15, to Simon-Carves Limited 
confidence or telephone to Editor, 95, Farringdon Contract Labour Division, Cheadle Heath, Stoc 
E8093 a_i port. E8136 
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SITUATIONS VACANT 


sUB-CONTRACTS MANAGER required by 
rapidly expanding firm on North East Coast, to 
grange for sub-contracting of substantial proportion 
of its output. Applicants should be keen commercial 
men with engineering background and a flair for 
detail, able to handle a large variety of items and 
ability to ensure exact performance of 
contracts placed. The post is pensionable and a 
salary will be paid to successful applicant. 
Reply, giving details of age, experience and salaries 
earned.—BOX No. E8118, “ The Engineer.” A 
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ky fF the petro-chemical industry. ‘ 
a = in London and in branch establishments, 


TIVE required to train for higher management. 


I Qid-established firm of mechanical engineers require 


a Graduate Engineer to be trained for higher manage- 
ment. Applicants should be between 25 and 
vars of age and resident in the London area, Fre- 


I vious experience in steam engineering is essential and 


reference will be given to applicants with knowledge 
Training will be 


is a first-class pension scheme. The position 

will carry a generous Commencing salary with pros- 
ts for advancement to the highest level. Particu- 
lars of education, technical and commercial experi- 
ence should be sent in confidence.—BOX No. E1185, 
“The Engineer.” A 


THE CHESTERFIELD TUBE COMPANY 
wish to appoint a CHIEF DESIGNER to manage 
their Development Drawing-Office, having a staff of 
about seventeen. Applicants who should have 
experience in medium to heavy mechanical engineer- 
ing, will find ample scope for initiative and imagina- 
tion in the development of special plant of a highly 
mechanised type. A substantial salary will be paid 
to the right man. Permanent position, five-day 
week, pension scheme and canteen facilities.—Apply, 
stating age, details of past experience and salary 
required, to Personnel and Welfare Department, 
Derby Road, Chesterfield. E8007 a 


THE DISTILLERS COMPANY LIMITED 


The company has a vacancy at the South 
Wales factory of its subsidiary, British Resin 
Products Limited, for a technically qualified 
man to occupy a responsible position in a labora- 
tory being established to provide Technical 
Service for a new thermoplastic material. The 
factory is situated in pleasant semi-rural 
surroundings near Caraiff. Applicants should 
be aged between 25 and 35, and should pre- 
ferably hold a Degree, or equivalent qualifica- 
tion, in Chemistry, Physics or Engineering ; 
good experience of the plastics industry is 
essential, whilst experience of plastics fabricating 
equipment (e.g. injection machines, extruders) 
is desriable. Sary according to qualifications 
and experience. _Non-contributory pension 
scheme.—Write : Staff Manager, The Distillers 
Company Limited, 21, St. James’s Square, 
London, S.W.1. Quote Ref. 45/57. E8014 a 


SITUATIONS VACANT 


TECHNICAL REPRESENTATIVE required for 
London office by manufacturer of firebricks and 
special refractories. Applicants should be 25-30 
years old, preferably with some technical or practical 
experience in manufacture or sale of refractories.— 
Write in first instance for application form to E. J. 
and J. Pearson, Ltd., Firebrick Works, Stourbridge, 
Worcs. E1180 a 


TECHNICAL WRITER required by rapidly 
expanding engineering company of international 
repute in Luton, Beds, for sales promotion duties 
concerned primarily with the preparation of publ 

tions ranging from technical data sheets to brochures. 
The job offers considerable interest and scope for 
initiative, since the subjects cover all branches of 
engineering. Applicants should have good general 
engineering experience and preferably old H.N.C. 





Ability to write good English essential. Apply, 
giving full particulars—BOX No. E7940, “‘ The 
Engineer.” A 


THE DISTILLERS COMPANY LIMITED 
DESIGNER/DRAUGHTSMAN 


The Distillers Company Limited have a 
vacancy at the London offices of the Engineering 
Division for a Designer/Draughtsman, aged 
between 25 and 35, to be engaged on the develop- 
ment and installation of instrumentation and 
automatic controls at the company’s chemical 
and plastics manufacturing centres in the 
United Kingdom. Applicants should hold 
H.N.C., or its equivalent, and should preferably 
have previous experience of this type of work. 
Salary according to qualifications and experience. 
Non-contributory pension scheme. 

Write : Staff Manager, The Distillers 
Company Limited, 21, St. James’s Square, 
London, S.W.1. Quote Ref. No. 49/57. E8131 a 





THE DISTILLERS COMPANY LIMITED 
DESIGN ENGINEERS 


The Distillers Company Limited have severa 
vacancies at the London offices of the Engineer- 
ing Division for Civil Design Engineers, aged 
between 25 and 35. Duties will cover design 
work in connection with civil engineering 
projects at the company’s manufacturing 
centres in the United Kingdom. Applicants 
should hold O.N.C. or H.N.C. (Civil), and 
should desirably have experience of this type of 
work within the chemical industry. Salary 
according to qualifications and experience. 
Non-contributory pension _scheme.—Write : 
Staff Manager, The Distillers Company Limited, 
21, St. James’s Square, London, S.W.1. Quote 
Ref. No. 48/57. E8132 a 




















BOOKS and PUBLICATIONS 








FOR THE ADVANCEMENT OF 
ELECTRICAL SCIENCE... 


ELECTRICAL ENERGY 
is a monthly technical 
journal for Electrical 
Engineers having a 
scientific turn of mind. 
Its articles are designed 
to bridge the gulf 
between research and 
its practical application. 
Bringing up-to-date 
information about new 
theories, methods and 
materials, it is of 
inestimable value to 
electrical designers. 





ANNUAL SUBSCRIPTION £1.16.0 


Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 





ELECTRICAL ENERGY 





28 ESSEX STREET, STRAND, LONDON, W.C.2. 
PUBLISHED MONTHLY BY MORGAN BROS. (Publishers) LTD. 
Proprietors of “THE ENGINEER ™ and “ELECTRONIC ENGINEERING ” 





THE ENGINEER 


SITUATIONS VACANT 


THE DISTILLERS COMPANY LIMITED 
ENGINEERS 


The Distillers Company Limited have several 
vacancies for Civil and Structural Engineers, 
aged between 25 and 35, to be based in the 
London offices of the Engineering Division. 
Duties will involve design and site supervision 
of civil and structural engineering work at the 
company’s manufacturing centres in the United 
Kingdom, and will include liaison with con- 
tractors. Applicants should hold A.M.I.C.E., 
A.M.1.Struct.E., or an equivalent qualification, 
as appropriate, and should desirably have 
experience of this type of work within the 
chemical industry. Salary according to qualifi- 
cations and experience. Non-contributory 
pension scheme. 

Write : Staff Manager, The Distillers 
Company Limited, 21, St. James’s Square, 
London, S.W.1. Quote Ref. No. 47/57. E8133 a 





THE RESEARCH LABORATORIES OF 
THE GENERAL ELECTRIC CO., LTD., 
NORTH WEMBLEY, MIDDLESEX, invite 
applications from Graduates, preferably with 
good Honours Degrees, to fill the following 


vacancies :— 

(a) PHYSICIST or ELECTRICAL ENGINEER 
to work on new types of Telecommunica- 
tions Line Systems. This could involve the 
application of transistors and the use of 
new techniques in the design of such systems. 
PHYSICIST or ELECTRICAL ENGI- 
NEER for work on the development of 
Quartz Oscillator Crystal Test Equipment 
and Circuits, particularly in the range 
50-300 Mc/s. Applicants must have had 
at least 2 to 3 years’ practical electronic 
experience on V.H.F. circuits. 
PHYSICISTS or ELECTRICAL ENGI- 
NEERS to assist with a programme of 
work on the development of Digital 
Computers. Some previous experience 
on pulse circuits, using transistors, is 


desirable. 
ELECTRICAL and MECHANICAL 
ENGINEERS to work in the fields of 
Industrial and High Frequency Heating. 
These posts offer excellent opportunities of 
advancement to men with the necessary qualifi- 
cations and experience. 
Please apply in writing, giving full particulars, 
to the Staff Manager (Ref. RLO/151). E8120 a 


(b. 


~~ 


(c) 


(d) 





THERMAL AND ACOUSTIC 
INSULATION 


Leading manufacturers and _ contractors 
invite application from PHYSICISTS and 
TECHNICIANS for their Technical Division, 
which deals with theoretical and practical 
problems arising in the use of insulation both for 
industrial and marine purposes. Experience in 
the industry is desirable but not essential. 

Graduates in Engi ing or Physics to 
initiate theoretical and experimental work 
on new problems. 

(2) Technical Officers holding H.N.C. or 
similar qualification. 

(3) Assistant Technical Officers holding 
O.N.C. or similar qualification for calcula- 
tions and experimental work. 

(4) Technical Writer with sound theoretical 
background for duties concerned primarily 
with the preparation and production of 
technical literature, specifications, data 
sheets, &c. 

(5) Draughtsmen with general engineering 
experience for work in connection with the 
application of thermal insulation materials. 

Superannuation scheme. Excellent working con- 
ditions in laboratories with modern equipment. 
Good prospects.—Write for application form to 
Technical Manager.—BOX No. E1181, ‘* The 
Engineer.” A 








WELL-KNOWN COVENTRY 
ENGINEERING FIRM 
require :— 

SENIOR DRAUGHTSMAN 


with experience of Machine Tool Design. 
Higher National Certificate standard preferred. 
Applications, with full particulars——BOX No. 
E8151, “* The Engineer.” A 


TRANSFORMER DEPT. SUPERINTENDENT 
required by large British-owned Electrical Engineer- 
ing Company’s manufacturing plant in India. 
Applicants should be between the ages of 30 and 40 
years and have served an electrical engineering craft 
apprenticeship with subsequent experience of all 
aspects of the manufacture of distribution and power 
transformers in the range of SOkVA. to 2500kVA. 
and up to 33kV. Applicants must be thoroughly 
conversant with modern methods and have reached 
at least the position of foreman on similar work, and 
be able to demonstrate and train labour. The appoint- 
ment is a senior one, would be for 3 years in the 
first instance, with passage accommodation, medical 
expenses for self and family provided free. The 
gross salary before tax would be in the range of 1800 
to 2250 rupees per month, including cost-of-living 
all , depending on age and experience. The 
appointment is pensionable.—Full details should be 
sent to the Secretary, A.E.I. Overseas, Ltd., Crown 
House, Aldwych, London, W.C.2. E1154 a 














SITUATIONS VACANT 


WELDING ENGINEERS required in London 
office for preparation of weluing procedure specifica- 
tions for alloy materials, and for liaison with drawing 
and design offices and sub-contractors on welding 
problems. Also for works at Egham, Surrey, to 
revise procedure specifications in accordance with 
actual welding practice and procedure tests, and to 
assist in development of new welding techniques and 
application of new welding machines. Experience 
of Class 1 welding of heavy pressure vessels or high 
pressure pipework is essential. Technical qualifica- 
tions Higher National Certificate or equivalent.— 
Write stating age and experience : Foster Wheeler, 
Limited, 3, Ixworth Place, S.W.3, E8030 a 
WELL QUALIFIED young ENGINEER, trained 
in electrical engineering or electronics, required by 
large firm of chartered patent agents in Northern 
England. Excellent prospects. State present salary 
and details of training—BOX No. E1164, “ The 
Engineer.” A 
WORKS MANAGER required for Fabricating 
Works in South Midlands. Duties cover all pro- 
duction, planning and estimating, including small 
machine shop.—BOX No. E8122, ‘* The Engineer.” a 


YOUNG ENGINEERS required for technical 
work in large light engineering firm in Mid-Essex. 
Qualifications should include H.N.C. (Mechanical) 
or equivalent and practical engineering training. 
Working conditions are good, there are excellent 
prospects, and salary will be according to experience. 
Please apply giving full details of training, practical 
experience, previous and present positions and age.— 
BOX No. E8095, “‘ The Engineer.” A 








FREE PISTON ENGINES 


ALAN MUNTZ AND CO., 
LTD., Research and Development 
Engineers, Browells Lane, 
FELTHAM, Middx., have a 
vacancy for a DEVELOPMENT 
ENGINEER with a Degree or 
H.N.C. in Mechanical Engineering. 
Age up to 33 years. The work 
relates to the development of Free 
Piston.Gas-Generator/Gas Turbine 
prime movers and associated gear 
and Free Piston Air Compressors. 
Usual holidays and pension scheme. 
—Apply in writing to The Chief 
Engineer. (All applications will be 
treated in confidence). E8085 a 








PAMETRADA RESEARCH 
STATION, WALLSEND 
requires a 
DEPUTY DIRECTOR 
(DESIGN) 


The position is a very highly responsible 
one and offers very real scope for the develop- 
ment of marine turbine designs. Applicants 
should have a University Degree in Mech- 
anical Engineering and have had wide expe- 
rience in the design and manufacture of 
steam turbines operating under high inlet 
conditions, and also have held a responsible 
Design Office position. A knowledge of gas 
turbine design and construction is an addi- 
tional advantage. Applicants should be aged 
between 35 and 45, although some departure 
at the upper end of the scale will be con- 
sidered if all other requirements are satis- 
factory. The position is permanent and pen- 
sionable. The salary offered will be in the 
region of £3500. according to qualifications. 


—Applicants should send full ticulars of 
on sg experience, +» to the 
irector, Pametrada Research Station. 
Wallsend Northumberland. Replies will 


be treated in the strictest confidence. E7922 4 








SENIOR 
DRAUGHTSMAN 


required, experienced in heavy machinery 
plant layout and material handling ; first- 
class man only. 


This is an opportunity to join small team 
in large organisation, offering regular 
employment with good salary, pension fund 
and profit-sharing bonus. 


Reply, giving full particulars of experience, 
age, &c., to 


The Chief Engineer, 

THE ASSOCIATED PORTLAND 
CEMENT MANUFACTURERS LTD., 
Portland House, Tothill Street, London, S.W.1 

E7855 A 
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SENIOR 
ESTIMATING ENGINEER 


To work under a Chief Estimator and be 
responsible for accurate estimating of the 
varied categories of materials and equip- 
ment in petroleum and petrol-chemical plants 
for the preparation of competitive tenders of 
considerable magnitude. B.Sc. Degree an 
advantage but not essential, quantity survey- 
ing or estimating experience in this field 
would provice useful background. Position 
is permanent and offers excellent scope for 
suitable engineer with drive and initiative. 
Write to the Technical Director, 
KELLOGG INTERNATIONAL COR- 
PORATION, 7-10, Chandos Street, London, 
W.1, or telephone the Personnel Manager, 
MUSeum 4010, for mutually convenient 
appointment, so that we may have the 
pleasure of discussing this personally with 
you in detail and acquainting you with our 
unusually comprehensive personnel benefits. 
To save your time and ours, please telephone 
only if you possess the qualifications 
required. E8088 a 








THE SHELL GROUP OF 
COMPANIES 


require 


for service, primarily overseas, in their 
marketing organisation. Initial duties com- 
prise planning, construction, maintenance 
and operation of bulk petroleum storage 
plants and other distribution facilities. The 
variety of jobs performed in the early stages 
of such a career provides administrative 
training and experience so that those starting 
along this route have equal opportunities 
with others to compete for the highest posts 
in management. 

Candidates should be qualified Engineers 
and aged between 24 and 28 years, and 
preference given to men with a University 
Degree in Engineering. 

Please write, giving full details, to : 


THE SHELL PETROLEUM 
COMPANY LIMITED, 


RECRUITMENT DIVISION/O.D., 
16 FINSBURY CIRCUS, 
LONDON,E.C.2. £8087 a 


DUNLOP COMPANY 


COVENTRY 


OPPORTUNITIES FOR 
FORWARD THINKING 


DESIGNER 
DRAUGHTSMEN 


Excellent opportunities, in the Automobile 

field, to join a small team engaged on Design/ 

Development of a rapidly expanding 
Product of this Company. 

The work is both interesting and remunera- 
tive ; all posts are fully superannuated. 
There are situations for Seniors and 
—. Technical qualifications H.N.C. 
and O.N.C. respectively, with preference for 
previous experience in the Automobile 
Industry, although this is not essential. 


STEELWORKS MECHANICAL! 


ENGINEER FOR INDIA 


Mechanical Engineer, with overall expe. 
rience of Steelworks Plant who wishes to 
save 50 per cent of his salary over the next 
three years, is required to supervise the 
erection and commissioning of a large inte- 
grated Steel Plant being erected in India, 
Conditions of employment are good and the 
location is healthy. Good salary and allow. 
ances are paid to an experienced man, who 
should be over 35 years of age.—Applica- 
tions, stating age, education, experience and 


All Li ill i i i 
fidence. siecle eailas as saieiaemees whether married or single, should be made to 





Write for the attention of the : BOX No. E8036, ‘* The Engineer.’* 
Sane naa Manager, 
uu 


lop Company, 
Foleshill, COVENTRY. 
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Designers & Draughtsmen 


MECHANICAL 


Applications are invited from men with good experience 
of CHEMICAL PLANT DESIGN, including pressure 
vessels, heat exchangers, pipe work, pumps, etc., and/ 
or GENERAL PLANT LAYOUT & INSTALLATIONS. 


These are important posts in an interesting field of 
work, and are located at the Company’s Offices in 


CENTRAL & NORTH LONDON 
Excellent conditions of service are offered including 
ASSISTANCE WITH HOUSING 
Local interviews can be arranged. 


Applications in writing or by telephone giving 
full details of age, experience, qualifications and 
salary required should be made to:— 


Staff Officer, 
British Oxygen Engineering Ltd 
Angel Road - 


LONDON, N.18 
Tel: EDM 3020 


Edmonton 




































If you are a draughtsman and 
your experience lies in building 
construction, structural 
engineering, electrics, heating 
and ventilating, chemical, 








refinery or other process plant, 
your experience and ambition 
would find their outlets with 
Coniston. The Company handles 
installations in the above fields, 
from planning to production. 
If you are looking for 
opportunities why not write to 


THE CONISTON COMPANY 


(CONTROLLED BY THE CONISTON ENGINEERING CO. LTD.) 
EAGLE HOUSE HIGH ST. WIMBLEDON S.W.19 


PHONE WIMBLEDON 852! 


P.4388 





E42 A 


NUCLEAR POWER STATIONS 


PRESSURE VESSEL ENGINEERS 
& DRAUGHTSMEN 


Applications are invited for the following appointments in the 
ATOMIC ENERGY DIVISION 
of 


The General Electric Company Limited 


(1) PRESSURE VESSEL ENGINEERS 


Applicants should have design experience on pressure vessels for the 
refinery or chemical industries and should be conversant with the various 
codes of practice. Shop fabrication or site erection experience would be 
an advantage. Minimum qualifications H.N.C. 

Duties would include the development of designs, from initial concept to 
fabrication stage, of the numerous pressure vessels which are required in 
this field for power stations and research projects. Some of these vessels 
are the largest and most complex of their kind and require the careful 
solution of many novel problems. 


(2) SENIOR DRAUGHTSMEN 


Applicants should be experienced in pressure vessel work, preferably with 
some design experience. Minimum qualifications O.N.C. 

Work involves the preparation and checking of layout and design draw- 
ingsand the checkingof fabrication drawings. The scope of the workissimilar 
to that mentioned in (1). Suitable applicants will be required to undertake a 
certain amount of design work. 


(3) JUNIOR DRAUGHTSMEN 


Applicants who do not possess the experience required for posts in (1) 
and (2), yet who are interested in this field, will be considered for positions 
as Junior Draughtsmen. In the absence of other qualifications they should 
be studying for at least O.N.C. 








All the above posts provide opportunities for advancement in a rapidly 
expanding industry, and attractive salaries will be offered to suitable 
applicants. 


Appointments for interview may be made by telephone and interviews can 
be arranged in London, Manchester, Newcastle or Glasgow. Housing assist- 
ance can be given to suitable applicants and removal expenses will be paid. 
Holiday arrangements already made will be honoured. Written applications 
should be sent to the Personnel Manager (P.V.), The General Electric 


Company, Limited, Erith, Kent. Telephone, Erith 3011 ; Extension | <. 
6A 














ONTARIO HYDRO 


One of Canada’s most progressive publicly-owned utilities 
requires 


MECHANICAL DRAUGHTSMEN 


Applications are invited from Mechanical Draughtsmen who are contemplating 
emigrating to Canada and who possess the following qualifications :— 

“Experience in steam generation or industrial process piping is essential. Able to 
prepare intricate high-pressure piping and major mechanical equipment drawings for 
construction purposes. Layout and detail drawings for water services, including fire 
protection, sewage disposal and surface drainage and also generating station substructure 
embedded piping. 

Experience need not cover the full range indicated. 

All positions are pensionable and carry an attractive health and insurance scheme. 
Special sick leave plan and vacations with full pay. 

Salaries on Canadian scale and commensurate with experience and qualifications. 

Write to Ontario Department of Immigration, 25, New Burlington Street, London, 
W.1, for application form. E966 a 
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Aug. 30, 1957 


THE ENGINEER 


SITUATIONS VACANT 





FACILITIES 


SINGLE MEN 


GOOD SALARIES BASED ON EXPERIENCE AND QUALIFICATIONS 
Applications will be treated as confidential and should be made, 
giving details of age, qualifications, experience and salary required 








AUGHTS 
& PLANT DESIGNERS 


Here is an excellent opportunity to join the New Development 

Department of the large, integrated Iron, Steel, and Steel Tube 

Works of Stewarts and Lloyds, at the new town of Corby, 

where housing conditions are very favourable. Applicants should 

possess Higher National Certificates but those with Ordinary National 

Certificates should apply if they have reasonable experience in design. 
8 DAY WEEK ‘ GOOD WELFARE, CANTEEN AND RECREATIONAL 


SUPERANNUATION AND LIFE ASSURANCE SCHEME 
STAFF HOSTEL ACCOMMODATION NORMALLY AVAILABLE FOR 



















SUB-CONTRACTING 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.J.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E575 mw 


E.M.c. ENGINEERING CO. 
(LONDON) LTD. 


SOUTHEY WORKS, SOUTHEY ROAD, 
TOTTENHAM, N.15. TEL. STA 2069. 
PRECISION MACHINING CAPACITY 
Centre Lathe, Capstan, Milling, Shaping, 
Drilling, Tapping, Assembling, Jigs, Fixtures and 
Press Tools. A.I.D. and A.R.B. eet 
MW 











KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
masters. Up to Sft. by 8ft. max. size. We are die 
copiers to the trade—ARMYTAGE_ BROS. 
(KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel.: Knottingley 2743/4). E948 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and equip- 
ments. Design and development undertaken. A.I.D, 


FOR SALE 





FRED WATKINS (BOILERS), LTD. 


RECONDITIONED MACHINERY FOR 
SALE 


STEAM BOILERS.—Cochran Vertical (New), 
8ft. Gin., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 lb. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib. pressure. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 


CRANES.—8}-ton Ransomes Diesel Electric, 1952 ; 
6-ton Coles Diesel-Electric, 1948; 4-ton Jones 
KL44 Mobile Diesel ; 4-ton Coles Diesel-Electric ; 
3-ton Jones Diesel “‘ Super 40” (3) ; Neals 2-ton 
Diesel, 20ft. jibs (10) ; 5-ton Butters, 90ft. jib ; 
5-ton Wilson, 70ft. jib, all 400/3/50 ; Steam Loco 
Type, 8-ton Wilson, 35ft. jib ; 5-ton Smith, SOff. 


jib (2) ; 5-ton Cowans Sheldon, 5Oft. jib, 1940 ; 























Smyth and Partners, -Ltd., 




















































































































to :—Manager/Personnel Approved.—Bowyer, OT,’ ton Chie “Gols 
Vineyard Walk, Clerkenwell, E.C.1 (‘Phone, TER- £-O-Tz, 20-ton, Clyde © Goliath,” 40ft. track ; 
5113-4). F650 S yde, span ; 2-ton Smith, 34ft. span (4). 
STEWARTS anp LLOYDS LIMITED, || = See e tes eertan oe 
- ana Tin. by 12in. Steam Locos.; 3 miles 20 1b. 
CORBY NO HAN TS Track, 24in. gauge bogies, turnouts, Beco &c, 
seinen —— IMMEDIATE STEEL PIPING.—10,000ft., 2in.;  S000f., Sin. 
seamless ; 1000ft., 12in. seamless ; 500ft., 14in. 
a DESIGN CAPACITY beers ng ah wane ; 280ft., 2lim. od 
we anged ; -» 2lin, seamless flanged ; 
—_—_---— 500ft., 24in, riveted ; 1450ft., 27in. o.d. welded 
o rs & Draughtsmen Consulting Engineers offer the services flanged ; 216f., Gin. riveted; 216R., 60in. 
esigne their Engineering Des! a 
CIVIL & ARCHITECTURAL (iia §«6©| een 
Ss in:— in. flanged and s.s. Immediate delivery. 
pecialising VALVES.—Exceptional Surplus Ministry Lot New 
Applications are invited from men with good MECHANICAL HANDLING a oe one eae over os imme- 
i jiate delivery, below makers’ prices. tock, 
i de | ein sry se oy — STRUCTURAL STEELWORK all sizes, Parallel Slide Sluice, Goeewiiak Medaties 
ng e design and Check Valves. List on request. 
construction of new industrial premises. REINFORCED CONCRETE STORAGE TANKS.—300, cylindrical and rectan 
These are important posts in an interesting field of SPECIAL PURPOSE MACHINES lar up to 12,000 gallons, for oil and petrol. also 
work, and are located at the Company’s Offices in sectional steel and cast iron up to 50,000 gallons. 
HARLOW, ESSEX PRODUCT DESIGN, TOOLING SLING ENGINEERIN 
EE G WORK 
Excellent conditions of service are offered including Complete plants designed, installed COLEFORD, GLOS. - 
a ee WITH repa " and commissioned. ‘Phone : Coleford 2271/2. E366 G 
cal interviews can be arranged. pe 
e Applications in writing or by telephone giving British Geco Eng. Co. Ltd. 
S full details of age, —— qualififtations and Adelaide House, 
salary required should be made to:— 
4 Staff Officer LONDON BRIDGE, E.C.4 
) o,e as e Telephone: MANsion House 8277 
‘ British Oxygen Engineering Ltd E7362 mw UNUSED D.C. GENERATORS 
5 Angel oi (FOR PROMPT DESPATCH) 
l — _ Sm Quantity of 24kW. and 15kW. Compound Wound 
: vO! .C. Generators, by L.D.C., E.C.C., an 
E84 A MISCELLANEOUS E.E.C., drip-proof frames with endshield ball/ 
; roller bearings, various speeds between 1440 and 
A GROUP of fully pnw moma | gg engionars. 1625 r.p.m, 
with large Central London office, - 30kW. Compound Wound D.C. G t 
1 7 TIONAL DESIGN CONTRACTS.—BOX No. MAWDSLEY, drip-proof frames, 1100 yrs 
E1174, “ The rape di . - I with endshield ball/roiler bearings, 230 volts. 
é ALUMINIUM, Brass and in sheets, rods, 
P STRUCTURAL DESIGN ENGINEERS tubes, angles, k .  Sheared Cloaks a speciality. GEORGE COHEN 
7 Approved stockholders, for immediate attention SONS 5) 
AND ‘ oh or send your inquiries.—R.D.C., 100, AND CO. LTD. 
Hampevend Road, London, N.W.1. Euston 5176/7. WOOD LANE, LONDON, W.12, 
' ; E919 5 Tel.: Shepherds Bush 2070 ; and 
DESIGN DRAUGHTSMEN TIME RECORDERS, Sales, Rentals, Service. Tele- STANNINGLEY Nr. LEEDS. 
phone Hop 2239.—Time Recorder Supply and Main- Tel.: Pudsey 2241. E201 o 
) tenance Co, Ltd., 157-159, Borough High Street 
A number ef interesting vacancies are available with a Drawing Office engaged upon the ondon, S.E.1. I 
| design of overhead structures in connection with Railway Electrification contracts. [ PATENTS ] POWERFUL GOLIATH CRANE 
h FOR SALE 
ion i i i Li 1. Pay, prospects and general conditions of employ- ; : 
Location is at Kirkby meer iverpoo ny pec’ ploy THE PROPRIETOR of British Patents Nos. Daou for 190-ton on S8ft. span, 72ft. lift, by 
ment are excellent, including superannuation scheme, benus and five-day week. 711,298. 711 299, 709,958, entilted “IMPROVED : A . non — e's Ltd., — guaene 
PLUG CLOSURES FOR HANDHOLES AND ., Span, Capacity 90 tons. Can be altered to 
; “ , . . arr) termediate span with equivalent liftin 
icati i Is of age, qualifications and experience, should be submitted to : THE LIKE OF PRESSURE VESSELS,” “ A GATE pide ee ys - q g 
Applications, giving details of age, qu y ALVE WITH, AN IMPROVED BONNET AND capacity. Weight 334 tons. 
EALI ,” and “IM- REED BROTHE 
| Works Personnel Officer, Sea PLUG CLOSURES FOR HAND AND ane ENGINEERING), LTD., 
' Reference C/2 parm ape fa cer Bonney nme Woelwich ladustrial Estate, London, S.E.18. 
same for Licen o is re £ yich 7611/6. 
| British Insulated Callender’s Cables Limited, working in Great Britain.—Inquiries to Singer, Stern . ween Senay E971 @ 
and Carlberg, 14, E. Jackson Boulevard, Chicago, 4, 
. Prescot, Lancs. Illinois, U.S.A. E8027 H 
E8011 a THE PROPRIETOR of British Patent No. 709,306, 
entitled “WELL PACKERS,” offers same Pp DRILLING, BORING AND 
Licence or otherwise to ensure practical working in 
Great Pg ag i ey Stern bg ac TAPPING MACHINE 
berg, 14, E. Jackson Boulevard, Chicago, 4 3) ASQUITH 8f. RADIAL ARM DRILLING, 
D I ER SITUATIONS WANTED BORING and TAPPING MACHINE : spindle 
ES GN No. 5 morse taper ; elevating arm ; low base 
BUSINESS OPPORTUNITIES . : 7 
DRAUGHTSMEN CHIEF ENGINEER, A.M.I.Mech.E. (39). Present antiaceetimsainted 
; : Coen CN eae rang and building U-S-A. EXPORT.—Firm manufacturing electric F. J. EDWARDS, LTD., 
Men with flair for design work engineering machines and general sub-contract work, | ™otors, equipment and centrifugal pumps is desirous 359-361, EUSTON ROAD, LONDON, N.W.1 
. * d Present salary £1200. Seeks a intment as General of CONTACTING another British firm with a , ’ ch shal aly a 
required by well-established an or Works Manager ‘oe similee BOX No. E1169, view to sharin office expenses in California.—BOX EUSton 4681. E7975 G 
progressive Engineering firm in “The Engineer.” 3 No. E1178, “ The Engineer. oO 
South West London. This Company GD ESREIES.. nut 20, setien Overense Post, prefir, 
_ " og 3° * ably involving travel. xperience embraces technica 
is engaged in building Paper Making Eels n, alroraft and general mechanical engineering MACHINERY Etc, WANTED GENERATING SETS 
: ‘ ; i. ign, production an rogressing. Intereste 3 ss 
Machinery which presents interest irrigation, structures or sales/service, but anything READY MONEY for Redundant Electrical Equip- Westinghouse Generating Set, 31kVA. 115/230 volts, 
ing engineering problems. There _considered—BOX No. E1186, “The Engineer. ment. Complete works bought one roy trailer type, Cummins diesel engine. 
ake . Band rapi ismantling.—F. C. Larkinson, Ltd. (Est. 
are opportunities for studying MECHANICAL ENGINEER, A.M.LMech.E., 1280); Hitchin Street, Biggleswade, Beds. (Tel. 2391) 5 CHAMBERLAIN INDUSTRIES, 
equipment in the field, and working (33). Overseas and U.K. experien on a cian. 12 branches throughout the country. E959 F LIMITED 
ante installation and maintenance on all types of diesel WANTED, Machines of all Types. STAFFA WORKS, STAFFA ROAD, LEYTON, 
on new projects. engines, plant and machinery, seeks equivalent CASH P AID. LONDON, E.10 
Executive post in East Anglia (Norwich area pre- Norman E. Potts (B’ham), Ltd., 130, Moseley Road, - alleen 





Applicants should have qualifica- 





Birmingham, 12. VIC. 1278, 1279, 1270, 0856. 


Tel.: LEYtonstone 3678. E8108 G 





2 " ferred).—BOX No. E1183, “‘ The Engineer.” B 
tions at least equal to Higher ) sas F 
i Certi . There is a WANTED.—30 cwt. Steam Hammer, arch-form 
anon ge FOR HIRE type, Complete with anil, block, Alternatively; UR@QUART in, by 7. SS. and S.C. Lathe, £2 
nv’ ; q 234 a 1 ; 
pension scheme, Pp details BOX No. E8091, “ The Engineer.” 4 and Torpex 18in. Crank Shaping Machine, £50; 


and salary are very good. Reply.— 
BOX No. E7930, ** The Engineer.” 




















LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. hi for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). Eli2 x 


WANTED.—Piate Straightening Rolls to handle 
mild steel 6ft. wide by jin. thick. 

Guillotine to shear mild steel oy 6ft. wide by Zin. 
thick.—BOX No. E8146, “ Engineer.” F 


both complete but require attention.—Woodhill, 


Hatfield, Herts. E1182 G 





Classified Advts. continued on page 10 











10 
FOR SALE 
CRANES 
Neals “ Rapid” Type “G” Cranes, 15 cwts. cap- 


acity, petrol. 

Neals ““C” Type Mobile Crane, 2 tons capacity, 
diesel. 

Neals “‘N” Type Mobile Crane, 2 tons capacity, 
pneumatic diesel. 

Neals “‘ NM ” Type Mobile Crane, 2 tons capacity, 
pneumatic diesel. 

Taylor Hydracrane, 2 
pneumatic, petrol. 


tons capacity, hydraulic, 


Cranemaster Tractor Mounted Crane, 2 tons, 
pneumatic, T.V.O. £550. , 
Cranemobile, Mobile tons capacity, 


Crane, 4 
pneumatic, petrol, 0. 
Cranemobile Mobile Crane, 4 tons capacity, pneu- 

matic, diesel, £1750. 

34/5 tons Standard Type Ransomes & Rapier 
mobile Crane, petrol/electric or diesel/electric. 
Coles Mobile Crane, 5 tons capacity, pneumatic, 

diesel/electric, £1850. 
Thornycrofts/Coles Lorry Mounted Crane, 5 tons 
capacity, petrol/electric, pneumatic, £2250. 
Lorain Crane, 74 tons capacity, lorry mounted, 
diesel, £5500. 


CHAMBERLAIN INDUSTRIES, 
LIMITED 


STAFFA WORKS, STAFFA ROAD, LEYTON, 
LONDON, E.10. 
Tel.: LEYtonstone 3678. E8109 G 








NEW HORIZONTAL AND 
VERTICAL BORERS 


UNION 2}in., Model BFT.63, Horizontal Boring 
and Facing Machine, table type. 

UNION 3tin., Model BFT.80, Horizontal Boring 
and Facing an aaah ge 

UNION 4in., Model B FT.100, Horizontal Boring 
and Facing ~~, table type. 

UNION Sin., BFT. 125 Horizontal Boring 
and Facing Machine, table type. 

UNION Sin., Model BFP.125, Horizontal Boring 
and Facing Machine, floor t BS 

UNION 6fin., Model BFP.31 Horizontal Boring 
‘and Facing Machine, floor type. 

UNION 8in., Model BFP.200, Horizontal Boring 
and Facing Machine, floor type. 

NILES 52in., Single Column Vertical Boring and 
Turning Mill, Model DKES 1320. 

NILES 6ft. 6in., Double Column Vertical [Senin and 
Tossing, ‘Mill, Model DKZ 2000 x 1250, 

NIL Double Column _ Boring and 
Ae Mill, Model DKZ 4000 x 

Early delivery. Demonstration 4, , 
Write for details. 


DIMCO (GT. BRITAIN) LIMITED, 
415-417, OXFORD STREET, 
LONDON, W.1. 


Tel.: MAYfair 1585. E872 c 





HYDRAULIC PRESSES 


10,000-ton Hydraulic Forging Press, Pumps and 
Accumulator (Unused). 

4000-ton Hydraulic Bending Press, upstroke, table 
18ft. 6in. by 10ft., with Pumps and Accumulator 


(Unused). 

2650-ton Hydraulic Rubber Sheeting or Belting Press, 
platens 18ft. 4in. by 7ft. 4in., with Pump Unit. 

2000-ton Hydraulic Forging Press by Wagner, 5ft. 
stroke, 11ft. daylight, bed 8ft. 6in. by 8ft. 

2000-ton Upsetting Press by Loewy, Horizontal and 
Vertical Rams, 27in. dia. 

1200-ton Horizontal Extrusion Press. 

1400-ton —— Forging Press by Tangye, 
bed 7ft. sq 

1200-ton Multi-daylight Press, platens 40in. square. 

Many other smaller Presses. 


REED BROTHERS (ENGINEERING), LIMITED, 
Replant Works, Woolwich Industrial Estate, 


London, S.E.18. 
Tel.: Woolwich 7611 (6 lines). E7801 Gc 





CRANES 


6-ton Ransomes & Rapier Super (slewing type) 
Petrol or Diesel/Electric Mobile Crane on solid 
rubber tyres. 

6-ton Ransomes & Rapier Standard Petrol or 
Diesel/Electric Mobile Crane on solid rubber 


tyres. 

5-ton Morris Versatile Diesel/Electric Mobile Crane 
on solid rubber tyres. 

S-ton Smith Steam Loco. Crane, 35ft. jib, New 
1949, 4ft. 84in. gauge. 


WILLIAM G. SEARCH, LDAITED 
WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (i0 i E8105 G 





NEWTON BEAN AND MITCHELL Steam 
engine (1921), single-cylinder, non-condensing, 300 
h.p. at r.p.m., working steam pressure 
60/120 Ib. sq. in., complete with countershaft, 
girders, rope pulleys and Méetro.-Vick D. Cc. 

generator, 230V, 97kW. Would separate.—Apply: 


Buckle Crossley and Co., Ltd. 
Victoria Dyeworks, 
Cemetery Road, 


Bradford, 7. E1146 G 





MODERN BAGNALL 0-6-0 Steam Locomotive 
with 18in. cylinders. Tractive effort 25,000 Ib.— 
Full details from: Abelson and Co, (Engineers, 
Limited, Coventry Road, Sheldon, A a ny 26. 
Telephone No, : SHEldon 2424, B7949 a 


THE 
FOR SALE 


TWh 


FRASER Type OLS30 OILAULIC PUMPS, cap. 
30 g.p.m. at 3500 p.s.i., each pump cou led to a 
75 h.p. motor, wound suitable for 400/3/50. 

HORIZONTAL THREE-THROW HYDRAULIC 
PUMP by BERRY, rams 2in. dia. by 6in. stroke ; 
2 tons p.s.i. press., approx. 13 g.p.m., 62 r.p.m. 
gear wheel, pinion, 

HORIZONTAL THREE-THROW HYDRAULIC 
PUMP by HUGH SMITH, I tin. rams, 6in. roe “Ay 
4 a p.s.i.; ms, 4 Saag slip ring motor, 400/3/50 

0 r.p.m., 

THREE THROW HORIZONTAL HYDRAULIC 
PUMPS by FIELDING & PLATT, cap. 10:5 
g.p.m. at a working pressure of 2 tons p.s.i.; 
rams I}in. dia. by 3in. stroke ; all self-contained 
and arranged for vee belt drive from 40 h.p. 

a slip ring motor, wound suitable for 400-440) 


3/50. 

bs map mg THREE-THROW by BERRY, rams 
Igin. dia. by 4in. stroke, approx. 9 g.p.m., 3360 Ib. 
p.s.i., 25 h.p. slip ring motor, Ellison starter. 


THO*® W. WARD LTD. 





ALBION WORKS - + SHEFFIELD 
*Phone : 26311. *Grams : “ so 
G 





CHAMBERLAIN INDUSTRIES, 
LIMITED 


OFFER FOR IMMEDIATE SALE 


Mobile Compressor, Holman two-stage, 68 CFM 
petrol engine, two wheel trailer, £150. 

Atlas Diesel Compressor, 120 cf. m., Dorman 
diesel engine, four wheel chassis, £450. 

400 c.f.m. Compressor, Atlantic diesel engine, 
aan tyred trailer, unused, some spares, 


emus — 


STAFFA WORKS, ging ROAD, LEYTON, 
| LON NDON, E.10. 
: LEYtonstone 3678. E8106 Gc 


600 


DIESEL ALTERNATOR SETS 


Quantity 30kVA. GARDNER/MAWDSLEY self- 
contained Sets, engine vert., 4 cyl., 4LW radiator 
cooled, electric start, 1000 r.p.m., alternator 


400/3/50. 

Five 5-625kVA. LISTER/E.C.C. Sets, en; 
single cyl., 9/1/35, 4 stroke, hand start, mm 
alternator 1/50. 

nused Mt a RUSTON/E.C.C. _, 





ine vert., 
r.p.m., 


engine vert., twin cyl., 2VTH radiator cooled, 
stroke, hand start, 1 Dr. p.m., alternator 0/1/50. 
GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE .LONDON. W.12. 
Tel : Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 


Tel.: Pudsey 2241. E200 c 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in stock. 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 


East 1844/5. E629 G 





EXCAVATORS 


Byers Model 75, Excavator, diesel engine, 35ft., 
drag-line and bucket and face shovel equipment. 
N.C.H. Model 150 Excavators, diesel, 40ft. jib and 

drag-line bucket (reconditioned machine). 


CHAMBERLAIN INDUSTRIES, 
MITED 
STAFFA WORKS, STAFFA, ROAD, LEYTON, 


ONDON, E.10. 
Tel.: ivesuees 3678. E8107 Go 





GAS PRODUCER PLANT, gasification -5 tons 
coal per hour, comprising two MORGAN lift. 
Gas Machines complete with dust catchers, Pasa 
comers, valves, &c., twin feed hoppers with elevator, 
all contained in steel-framed building. Com lete 


with all electric motor drives, contro! nae lant 
new 1944. Very low price.—BOX o. E8003, 
“‘ The Engineer.” G 


NEW 4750kW. Brown Boveri GAS TURBINE- 
DRIVEN ALTERNATOR SET, 11,000 —, = 
om oo ; with all ancillaries, spares. 
once $ 53. Reply.—BOX No. E7782, The 
NISSEN TYPE HUTS for sale. sony set 
wide huts ; Romney ” 
Fe 35ft. wide, and “‘ Blister ” 86ft. 6in. 
and 9Ift. wide. These buildings are in various 
| and comprise steel framework with gal- 
sheeting.—Ful! details from 
and Sons, Lid., Brampton 
ent (Tel., Bexleyheath “eat 
] 





ENGINEER 


FOR SALE 





RHODES Power Geared Bending Roller, bench type, 


belt drive, capacity 493in. by 16 s.w.g. mild steel, 


diameter of rolls 3in. Weight about 8 cwt. 

ROBERTSON Gang Slitting Machine, adjustable 
gauges, cutters fitted 10in. by din., capacity ¢in. 
thickness, —s housings 24in. Weight 45 cwt. 

SCHULER Type AAC, size No. 2, Dou —_— 
Geared Press, tie rod frame, motorised / 3/50, 
pressure approx. 90 tons, stroke adjustable ifin. 
to 4 11/16in., between uprights 233in. 

NEW MUBEN Bar and Angle Shear, Model 
KSG100, all-steel build, motorised 400/3/50, com- 
plete with blades for flat bars, rounds and squares ; 
capacity: rounds 2in., squares 2in., flat bars 
10in. by in., angles up to 4in. by }in., other sections 

roportion 

BESCO's Size R150/ 10 Press Brake, steel plate build, 
motorised 380/420/3/50, pressure 150 tons, forming 
capacity 10ft. by 3/16in. with die opening 1tin., 
aay 3in., gap depth 12in., maximum strokes per 
min. 20. 

NEW BESCO Universal Swing Beam Box Forming 
and Folding Machine, type F, capacity 40in. by 
11 s.w.g., maximum lift of beam 6in. 

es hs of the above are available. 

CHIN INE TOOLS, NEW AND USED, 
OF con Description. Attractive Prices. 


F. J. EDWARDS LTD., 


—— EUSTON a 
NDON, 


weigeaa : EUSton 408 1-3771. 
nd at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 5606-8. E209 a 





CHAMBERLAIN INDUSTRIES, 
LIMITED 


OFFER FOR IMMEDIATE SALE 
; HOISTS 


Ant Queen Hoist, 10 cwts., 20ft. mast, diesel engine, 
un 


CHAMBERLAIN INDUSTRIES, 


LIMITED 
STAFFA WORKS, STAFFA ROAD, LEYTON, 
LONDON, E.10. 
Tel.: LEYtonstone 3678. E8110 G 





FOR IMMEDIATE DELIVERY 


New 36in. bore C.I. Sluice Valve for exhaust steam 
or water. B.S. flanges. 

New 18in. bore Dewrance C.S. Parallel Slide Valve. 

B.S.T. “‘ H” flanges. 


G. E. SIMM (MACHINERY) LTD., 
27, BROOMGROVE ROAD, SHEFFIELD, 10. 


Tel.: 64436. 
Also at London and Glasgow. 
E8127 G 





100-TON ELECTRIC OVERHEAD 
TRAVELLER 


FOR SALE 


Nearly new 100-ton Electric Overhead Travelling 
Crane, 100ft. span. Span can be reduced down to 
58ft., at which the lifting capacity is 190 tons. 
Electric 400 volts, 3 phase, 50 cycles, 72ft. lift. 


REED BROTHERS eee LTD., 


Wor 
Woolwich Industrial kstate, London, S.E.18. 
Tel. £970 G 


el... Woolwich 7611/6. 





FOR SALE, 50 tons Stainless Steel Tubes, Sheets and 
Bars for disposal. Please send for details. —BOX No. 
E1172, “ The Engineer.” G 
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FOR SALE 


MED. 


HEAVY DUTY 
RAPIDAN GEAR GENERATOR 
LATE TYPE 
FOR IMMEDIATE DELIVERY 


Size No. 4 extended. 

For internal and external spur gears. 

Max. capacity for internal work 68in., 
overall diameter 74in. 

Max. O.D. external gear 56in. 

Face width 6in. 

Min. pitch 10 D.P. 

Max. pitch 2 D.P. 

Four cutting feeds. 

Motor 7-5 H.P. 

Inspection invited. 

From : 


SOAG MACHINE TOOLS, LIMITED 
JUXON STREET, LONDON, S.E.11, 
*Phone : RELiance 7201. 

"Grams : Sotoolsag, London, S.E.11. 

E210 ¢ 


VIBRATION METER, by General Radio. io 

reading acceleration, velocity, displacement. Vibra. 

tion analyser, ditto, frequency. Each self-contain 
ood condition. £150.—BOX No. E1177, “ The 





with may, 








ngineer.”’ aiak 
THE 
G00 
RECONDITIONED 


and GUARANTEED 


JONES CRANES 


KL.15 Capacity 15 cwts 
KL.22 2 2 tons 
KL.40 - 3 tons 
KL.44 ” 4 tons 


After-sales service with all Jones Cranes 
supplied by:— 
GEORGE COHEN 
Sons and Company Limited 


WOOD LANE, LONDON, W.12 
Telephone : SHEPHERDS BUSH 2070 


E7732 G 




















IT’S A TRUMP GARD 
TO REMEMBER... 


WAROS might have #/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








The COSSENTINE BOLT & ENGINEERING 


THE PLATT, PUTNEY, S.W.15 


“PHONE: 
“GRAMS: COSSENTINE, PUT, LONDON 


PUTNEY 7121 


CO, LTD. 
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mI 
Save 
Hundreds of working hours in your Drawing Office, Workshop, Estimating TRE AT] NG 
Department, etc., by using 
. INDUSTRIAL WATERS 
Here are a few of our models :— 
y 
| MODEL $3. BSW/BSF [=~ [SS a The following complimentary technical publications are available : — 
a Bolts and Nuts +2 th go 
elt piuilnibenn af REM, ent = ¢ bs An Introduction to the Study of Solubility. 
B.S.F, bolts and nuts. Drill si a tw pee 
tor tation po 4 prc ia > _4 -) i Jointing Rings and Jointing Materials ; notes on Gauge Glass Cocks. 
— a an a ¥ a aK ,|f 1] The Selection, Properties, and Treatment of Boiler Feedwater. 
ITED 5/3 post free. Sludge Separators (Plant) and Reagent Feeding Apparatus. 
1. MODEL L.I. Calculation of weights of steel sections Priming, Foaming and Carry-over 
p a Multiple scales giving simulta- 4 
E210 ¢ ee ha neously 3 The Theory and Practice of Boiler Water Treatment (parts |, 2, and 3) 
. a te ag 
Vibra. ee pone Cc} Welabt per length in fest Rapid Descaling Materials. 
yates We ine (1 to 10, eet) 
Te ‘ (d) —, per cwt.(s) and Water Treatment Piant. 
a yi mamaria | 2 sag "according to width and thickness. 
— “tenses set These scales can also be used for Water Softening. 





iratond any other section if weight/foot 


or area are known. our 
model P.1. 7/- post free. 


4 ues 


MODEL K1/K2—SIDE 1, STEEL and IRON TUBE WEIGHT CALCULATOR and 
SIDE 2, PRICE CALCULATOR... ... .. -PRICE 15/6 POST FREE 
MODEL K3/K4—SIDE 1, NON-FERROUS METAL TUBE WEIGHT CALCULATOR 
and SIDE 2, PRICE CALCULATOR... ... ...PRICE 15/6 POST FREE 
IN PRODUCTION 
CIVIL ENGINEERING SLIDE RULE—SIDE I—BENDING CALCULATIONS OF REIN- 
FORCED CONCRETE. SIDE 2—HYDRAULICS. 








The above are written for the executive who takes more than a 
passing interest in subjects related to water used in steam plant. 


Water treatment schemes designed on request without obligation according to 
particular circumstances and requirements. Impartial advice given on various 
methods; for example—internal; external softening by base exchange OR the 
more recent PATENTED) TWO-STAGE — “ PLUVITE” — LIME/SODA 
PLANTS for boiler feed or process waters. Potable liquor plants also supplied. 





























its 
NS | FREE GIFT WITH EVERY ORDER OF SIX OR MORE OMARO TECHNICAL FEEDWATER SPECIALISTS co. 
ns CHARTS OR KOSINE SLIDE RULES, WE SUPPLY FREE OF 
CHARGE A COMPLIMENTARY COPY OF OUR COCKTAIL SLIDE RULE (USUAL PRICE (The Liverpool Borax Company Limited) 
MS} toy) wire 300 SELECTED RECIPES ST. PAUL’S SQUARE LIVERPOOL 3 
—_— PLEASE APPLY FOR YOUR FREE COPY WHEN SENDING YOUR ORDER FOR TECHNICAL A 
CHARTS AND SLIDE RULES. Telephone: CENTRAL 1783 & 3185, Telegrams: ‘* ALKALINE,” Liverpool. 
= London Office: Datom House, Harrison Street, Gray’s Inn Road, London, W.C.!. 
Lists of other models on application Tel.: TERminus Po od . 
KOSINE LTD., 104 HIGH HOLBORN, LONDON, W.C.1 
) 
7324 





| 


So many operations . 


with the NEW 
TRUMPF universal NIBBLING 


think of Edwards 





ee tics SHEARING & FORMING machines 


circle pO ettechment. 





~ Model TAS 


Those who have seen and used these new and we 
versatile multi-purpose Models are impressed wit 
the fine workmanship, easy operation and remarkable 
labour-saving features which they embody. Ideal for 
prototype work and batch production. The multitude 
of operations covered include circular, straight and 
curve cutting of sheets starting from either the inside 
or outer edge; beading, slotting, joggling, flanging, 
peening or doming, louvre cutting and forming, using 
the special tools available. Will also handle stainless 
steel, brass, aluminium, copper and hardboard, fibre 
and plastic sheet, etc. Of STEEL PLATE CON- 
STRUCTION, tough, rigid, virtually unbreakable. 
Made in 10 sizes with maximum cutting capacity in 
mild steel; 0°10in., 0-16in., 0-24in., 0-3fin. and 
0-36in. OTHER OPERATIONS IN PROPORTION. 
Illustrated leaflet free on request. 





Cutting inside the sheet without 
starting hole, freehand or with straight 
or circle guiding attachment. 


VL UU | 








Call at our showrooms, where a demonstration will con- 
vince you of the great value of these machines to you! 





Working with the preening tool, free- 
hand, r 4 dished parts, pans, trays, etc. 


: WE dards ltd 


Edwards House, 359-361 Euston Road, London, N.W.| Lansdowne House, 41 Water Street, Birmingham 3 


was | lelephone: EUSton 468! Ald lines), 3771 (4 lines) Telephone: CENtral 7606-8 
Telegrams : Bescotouls Norwest London Telegrams: Bescotools Birmingham 3 
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 Aand Al 


3 


Junior 


7 











Minor (Mk I1) 


er 


Micro Minor 


A.4. & A.5. 10 — 65 Ibs. ft. 
(1.38 —8.99 m. kg.) 


B.3. 20 — 100 Ibs. ft. 
(2.77 — 13.82 m. kg.) 


B 15 — 80 Ibs. fe. 
(2.07—1 1.06 m. kg.) 


A.2. 10—50 Ibs. ft. 
(1.38—6.91 m. kg.) 


C.1.& C.2. (calibrated) 5—55 Ibs. ft. 
(0.69 — 7:60 m. kg.) 

50— 150 Ibs. ft. 

(6.91 -—-20.73 m. kg.) 


UNIVERSAL TORQUE 
SPANNER TEST AND 
SETTING RIGS 





A. & A.l. 3—15 Ibs. ft. (0.41—2.07 m. kg.) Sixteen models 


10 —50 Ibs. ft. (1.38 —6.91 m. kg.) 
Junior Up to 100 Ibs. in. (115.19 cm. kg.) ; 
Minor (Mk Il) Up to 36 Ibs in. (41.47 cm.kg.) loads up to 


Micro-Minor Up to 36 oz. in. (2.59 em. kg.) §5Q Ibs./ft. 





PRECISION TORQUE SPANNERS 


B.3/2. 20 — 130 Ibs. fe. 
(2.77 — 17.96 m. kg.) 


B.6. 30 —225 lbs. ft. 
(4.14 — 31.10 m. kg.) 


B.4. 30 —250 Ibs. ft. 
(4.14 — 34.56 m. kg.) 


B.I. 30 — 150 Ibs. ft. 
(4.14 — 20.75 m. kg.) 


B.5. 150 — 450 Ibs. ft. 
(20.75 — 62.25 m. kg.) 
B.7. 250 — 850 Ibs. ft. 
(34.56 — 117.51 m. kg.) 











* 9— 1000 Ibs. ft. 








(0 — 138 m. kg.) 


provide for all 
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L.O. 4—40 ozs. ins. 
(0.3-3.0 cm. kg.) 








L.I. 
0 — 50 lbs. ins. 
(0 — 58 cm. kg.) 


vonio wive oisraisurons: GORY BROTHERS & CO. LTD. 


CORYS’ BUILDINGS, CARDIFF Telephone : Cardiff 31141 
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But-what’s so special about this one ? 
On the face of it, it’s just another electric motor, I know, sir. 
But you see, being a BRUSH motor makes quite a difference. 


Why? I’m afraid I can’t see any difference. 


Well, I suppose it’s a matter of experience. These Brush people were among the first 
manufacturers of electric motors and such. And this experience shows—in the workmanship 


of even the smallest parts, and all the thousand-and-one details of the construction. 
You mean a Brush motor is more reliable? And the firm will save money because of this? 


Oh, absolutely. We'll get the maximum work out of it with the minimum of trouble. 
It’ll give years of service, and maintenance will always be quick and easy because 


everything’s so accessible and, well, so meticulously tested and... 


All right! Say no more. I’m convinced. For once, we’ve done the right thing. 
It seems that everybody’s going to be pleased the new 
machine is powered by Brush. 





the power people 





Write for literature on the type of power equipment you are interested in, to: 
BRUSH ELECTRICAL ENGINEERING CO LTD+- LOUGHBOROUGH + ENGLAND Member of the Brush Group 


Engineering and Marine Exhibition, Olympia, 
August 29th—September 12th, Stand No. 5, Rows O & P. 
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IS YOUR PACKAGING IN FOR A SHOCK 
T he facts say YES 


Every time your packages are handled, stacked, or transported 
by road, rail, sea or air, they are constantly being subjected to 
greater and lesser degrees of shock and vibration in transit. 


These typical shock hazards during transit for packaged 
products are worth considering:— 


SHOCKS: 


Railway—shock while shunting can produce impact velocities up 
to 10 feet per second with a deceleration of up to 30g. 


Road Transport—rough roads can give ac- 
celerations of 2.5g. Shunting operations, 
sudden bumps of cross country tracks can 
give shocks as high as 20g. 


Aircraft—occasionally due to manoeuvring 
or turbulent air conditions—shocks of up to 
3g can occur.. Landing, taxying and take-off 
can produce 4g. Greater shocks can be 
experienced during handling and loading— 
up to 12g. 





VIBRATION: 


Railway—beat of wheels on rail joints and similar running shocks 
may produce continuous. vibrations in the range 2-3 cs at 
amplitudes up to plus or minus 13in. 


Road Transport—road surfaces may 
set up vibrations. within the fre- 
quency range 1-15 c’s_ with 
acceleration of 5g as maximum. 


Ships—vibrations excited by 
engines and propeller, electrical 
equipment and winches. Vibra- 
tions vary with size of ship, type 
of engine, etc., but generally in range 5-20 c s with amplitudes 
less than plus or minus 0.03 in. These conditions are likely to 
be maintained for long periods. 


Aircraft—at centre of aircraft 
range, from 10-500 c:s. At lower 
end of frequency scale ampli- 
tudes are about plus or minus 
0.008-in. 


Stacking Loads—packages in 
warehouses or depots may be 
stacked as high as 20 ft. 
Crushing loads of one ton ft.? 
: may be encountered during sea 
Sees transport. 








These are shocks that may be anticipated by your Packaging 
Department and it is now possible for them to carry out simple 
tests on different types of cushic.1.ed package, and in short time 
produce designs to ensure the safe transit of all your equipment. 
The device designed by B.P.A. Electronics in association with 
the Ministry of Supply and now available for Commercial 
application for the first time, is called B.P.A. Packaging 
Accelerometer. 


Write for the 
special brochure 
about this 
equipment. 





BOULTON PAUL AIRCRAFT LTD 





WOLVERHAMPTON 


It consists of :— 


| The Accelerometer unit itself. Basically a ceramic disc which 
develops a positive or negative electric charge across its face 
according to the shock applied to it. Cables carry this electrical 
current shock reaction to 


2... the Delay and Power Unit. Basically this unit does a 
double job. It provides electricity for the electro-magnetic 
release mechanism to drop the package and the delay section 
provides an electrical impulse for operating the... 


3 Display Unit. This unit shows the impact shock on the 
package either on a cathode ray tube (a camera can be used in 
association to photograph the cathode ray tube trace), or ona 
peak reading meter which captures the peak ‘g’ giving a steady 
indication of shock on a‘g' scale (maximum reading 100g). The 
latter is particularly useful for routine checking of packaging by 
unskilled labour. . 
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The B.P.A. Packaging Accelerometer permits study of the 
design for cushioned packages by measuring:— 


1 deceleration and acceleration, 
2 duration of shock, 
3 resonant frequency. 


Once the operating principles of the small, robust units have 
been explained, operation and package diagnosis are simplicity 
itself. 


COMBAT THIS PROBLEM WITH THE B.P.A. ACCELEROMETER 





ENGLAND 


Aug 
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We have for many years specialised in the supply and 
erection of Factory Buildings in the £500/£40,000 
price range. 

Ourgistandard design steel-framed asbestos-sheeted 
Industrial Buildings are manufactured in spans from 
18 feet to 50 feet, with lengths made up in 15-foot 
bays. Our prices are very competitive, and we 
guarantee to complete the erection of the largest 
building within 5 to 6 weeks of the date of receipt of 
an order. 

We are also pleased to quote to Architects special 
requirements for both structural steelwork and 
roofing, glazing, windows, etc. Depending upon the 
steel sections involved, our deliveries are usually 
between 6 and 16 weeks. 

Our experienced Design Staff will be pleased to deal 
with your enquiries. 

Overseas Enquiries welcomed—we give C.I.F. 
quotations by return of post. 


Photograph of steelwork for a factory extension for 
Serck Radiators, Ltd., Birmingham—steelwork and 
roofing supplied and erected by R. O. Wright & Co., 
Ltd., Main Contractors George Wimpey & Co., Ltd. 


mens R-O-WRIGHT &-CO-LID ex 


PHONE, BANBURY DEPT. E. 3. LOWER WORKS -: BANBURY 


‘op. 4e). 2271 











ONE MAN CAN CARRY 
UP TO 100 FT. AND 
INSTAL 250 FT. 

IN AN HOUR 















eo 
ms 





Composition: P.V.C. plastic 
rot-proof, age resistant and 


Standard Diameters: 8”, 12”, 





(type ‘S’ only). 








Pr 


LEXADUX 


ABRIDGED DATA FLEXIBLE PLASTIC DUCTING 


Tough, because its proving-ground was the coal mines of Europe, 


non-combustible. and concertina’d for economical storage, Flexadux is easily trans- 
Pressure Limit: 20" water gauge ported and quickly assembled. Tees and elbows of Flexadux are 
Tensile Strength : 3,200 Ibs/sq.in. also available. Full details from: 


16” (all t , 20”, 24”, 
NO (you ‘gt enc $B) 28", 32°, WILKINSON RUBBER LINATEX LTD 
CAMBERLEY, SURREY. Phone: Camberley 1595 


AVAILABLE IN 
THREE GRADES 
Type ‘S’ 

Stiffened with external 

helical wire, totally enclosed 
in plastic to prevent corrosion. 
Suitable for both positive and 
negative pressures. 

Type ‘B’ 

Stiffened with spaced circular 


a Ni d s | h (ALL 1Ca ! fu WVLE “ings, protected as above. 


For positive pressures only. 
Type ‘FL’ 
Flat sleeve with totally enclosed 


extraction ee3° with interlocking end rings. For 


positive pressures only. 


Simple lever-locking device 


on coupling clips for quick 
assembly and air-tight seal. 
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SPECIALISED 
























PIPEWORK 





DRAKELOW “A” POWER STATION 


Aiton & Co. Ltd. designed, manufactured and 
erected the austenitic stainless steel, main steam 
pipework for the four unit sets each consisting of 
a 515,000 lb./hour boiler and a 60 M.W. turbo- 
alternator. 

The turbine steam stop valve conditions are 
1500 Ibs./a” and 1050° F. 

The E.H.P. steam mains are supported on Aiton 
““UNILOAD” constant load pipe supports in order 
to cater for the very large thermal movements 
created by the high operating temperature. 


A full size 


“ UNILOAD ”’ 


Constant Load Pipe Support is being demon- 
strated on a special Test Rig at the 


ENGINEERING & MARINE EXHIBITION 
STAND NO. 7 + ROW BB - EMPIRE HALL GALLERY 














Drakelow “A™ Power Station 
Burton-on-Trent, Staffs, 
Central Electricity Authority 









bbvi 





Other important services in Aiton & Co.’s contracts for 


this great Power Station included :- 


E.H.P. Feed Pipework, Boiler Integral Pipework, Turbine Integral 
Pipework, Main Circulating Water Pipework, etc. Distilled water 


for boiler make-up is provided by Aiton Evaporator- Distilling 
Plants. ESTABLISHED 1/900 





HEAD OFFICE - DERBY: - WORKS - DERBY & SUNDERLAND * - TELEPHONE « DERBY 44271 (6 LINES) :* TELEGRAMS - CHANNELED DEI 
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tation 
staffs, 
hority 


This 7 cylinder casing, for a power unit 
by Mirrlees, Bickerton & Day, must be 
of unvarying strength and dependability—-an 
bbvious call for Meehanite Metal. For Meehanite is 
unique in giving castings of uniform consistency 





and specified resistance to heat, wear or 
corrosion. Where castings of rugged strength 
and reliability are vital, specify Meehanite. Our 
foundry can supply floor and loam-moulded 
castings up to 20 tons. 


cast in 


MEEHANITE 


CONSISTENT 


through 
and 
through 
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ASHMORE, BENSON, - 
PEASE& CO, “ESN 


A Member of the Power Gas Group 


: STOCKTON-ON-TEES 
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ENGINEERING, MARINE AND WELDING 
AND NUCLEAR ENGINEERING EXHIBITION 
AUGUST 29—SEPTEMBER 12 
Ground Floor, Grand Hall 


We are showing typical examples from 
our wide range of diesel engines, which 
cover marine, industrial and traction re- 


quirements up to 3000 b.h.p. 


DIESEL ENGINES 


STAND 12 ROW G 


EXP 6 500 b.h.p. exhaust turbo-charged four-cycle diesel 
engine. Generating set for marine auxiliary duty. 
HST Vee8 1200b.h.p. power unit for diesel-electric locomotives. 
8 cylinder two-cycle diesel engine, with flange 
mounted Metropolitan-Vickers generator. 
CRL6 1100 b.h.p. marine propulsion engine. 6 cylinder 
two-cycle diesel engine. 
HRN 6 800 b.h.p. marime propulsion engine. 6 cylinder 
two-cycle diesel engine. 


AT OLYMPIA 1957 


STAND 12 ROW H 

ESB 6 A new general purpose high speed two-cycle 
diesel engine. 

“ESL 5 240 b.h.p. two-cycle Scavenge Pump Diesel 
generating set. 

ERL 6 Two-cycle marine propulsion engine, demon- 
strating Crossley remote control, and direct 
reversing. 


CROSSLEY BROTHERS LIMITED 
OPENSHAW - MANCHESTER 11 


@ c421 
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5. RUHRSTAHL2 


\-1854. 


( HENRICHSHOTTE 
1958; 7) HATTINGEN-RUHR y 


(GERMANY) 


Agents for Scotland, Newcastle-on-Tyne 
and Northern Ireland: A. & J. McCulloch & 
Miller, 180, West Regent Street, Glasgow, C.2 


Crankshaft 
finished weight 94000 kgs 
total length 16810 mm. 

_ for a heavy ships’ Diesel engine 
(Doxford engine) 


RUI 
CRANKSHAFTS| 


or built- aes? 





20 THE ENGINEER Aug. 30, .957 F At 





In constructing this 17-mile 24-inch welded steel pipeline for the North Thames Gas Board and Shell- 
Mex and B.P. Ltd., Messrs. William Press & Son Ltd., are extensively using Lincoln Diesel Welding 
Units, Improved Fleetweld 5 and Improved Shield Arc 85 electrodes. 

The agreement, that from mid-1958 Shell Haven Refinery will be transmitting to Romford 25 million 
therms of gas per year, largely depends on faultless pipework. The contracts call for the highest standard 
of welding, and ultrasonic testing is being used in conjunction with radiography by Messrs. Metal and 
Pipeline Endurance Ltd. in their inspection and double-checking for weld quality. 

The combination of Improved Fleetweld 5 and Improved Shield Arc 85 is being extensively used on 
all pipelines where the ‘stove pipe’ welding technique, high speeds and high mechanical joint efficiency 
are required. 

Improved Fleetweld 5 conforms to B.S. 639:1952 and is approved by Lloyd’s Register 







IMPROVED ae - a — ' 

BRITISH ¢ of Shipping and the Ministry of Transport and Civil Aviation. It is also being used ex- 
FLEETWELD 5 [ tensively in the expansion now taking place within the British Petroleum Industry, and the 
AND y newly developing Petro-Chemical Industries. 


SHIELDARC 





ENGINEERING MARINE, WELDING AND NUCLEAR ENERGY EXHIBITION at Olympia, 29th 
August—12th September. See Lincoln Electric on Stand No. 4. Row U, Empire Hall. 


Largest manufacturers of D.C. Welders in the United Kingdom 


LINCOLN ELECTRIC COLTD . WELWYN GARDEN CITY . HERTS . WELWYN GARDEN 4581 (5 lines) 920 (5 lines) 
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there is 





With steadily rising labour costs, every non- 
essential operation along the production line 
assumes increasing significance. One of these 
recurring operations has been the precision 
thread-cutting of screw holes, which, in 
assembly, have (equally precisely) to be registered 
advantage sitaldite: 

But the tapping, self-locating screw eliminates 
all this, and permits assembly by less-skilled 
labour. And the cross-recessed head version is 
designed for use with power-drivers—without 

a scratch of damage to worker or job. The 
tapping screw is demonstrably quicker—cheaper 
—stronger—safer than the conventional 
machine screw. 

Such plain advantages pay such handsome 
dividends 






in tapping screws 











LINREAD LTD + COX ST : BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS : HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS : SEMS * RIVNUTS * CUSTOM DESIGNED COLD FORGED FASTENERS ALEX SCREWPLUGS. 
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MODEL ‘‘B’’ No. 21 


PRECTSION TOOL-ROOM LATHES 


MODEL “B” 
BUILT IN THREE SIZES SWINGING 13-17-21 INCHES OVER BEDWAYS 


The Finest Lathe in its Class 








e 


SEE THESE OUTSTANDING 
EXAMPLES OF MODERN 
OIL BURNING TECHNIQUES 


at the 
Engineering, Marine, Welding 

-_ and 
Nuclear Energy Exhibition, 


EMPIRE HALL, 
0 LYM PIA 1800 800 500 400 300 


August 29— September 12 LBS. PER HOUR 
MODULATOR 


Oil burner for any duty having 
constant high efficiency over 
wide range. 

























~Z 
INITIATOR 







IGNITOR = Anewconception of the ignition 
of any fluid fuel. 





STAND 8 


WOODLEY, READING, ENGLAND ROW BB, First Floor 


Tel: Sonning 2385/6/7 





A fully automatic highly efficient 
remote-operated _retractable 
oil burner. . 





Se 
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Even modest advertising 
campaigns can be effective if 
placed in the hands of advertising 
agents who can put your 

case in the right way. 

In industrial publicity, in which 
we specialise, we at 
Rowlinson-Broughton are able 
to provide that right approach. 
We produce lively ideas, write 
sound technical copy, with 
artwork of first quality and have 
a very keen appreciation of 

our clients’ manufacturing and 
marketing problems, We believe, 
and our clients confirm, that we 
can and do make industrial and 
technical advertising effective. 


MEN a 
who work at ee sd Making 


PRESSURE /) We technical 
advertising — 


effective 


ee ee ee ee EE EE eS ee eS ee eee ee eee 











ROWLINSON - BROUGHTON 


Incorporated Practitioners in Advertising 
ROYAL BUILDINGS ° 2 MOSLEY STREET * MANCHESTER 2 ° Tel: CENtral 7816 (3 lines) 








|” BOLTS, NUTS, 
~ WASHERS, FASTENERS ere. |), 


| for j ! 
AE ee cane | every conceivable purpose | 


reliable and accurate 


VALVES 


iti A Automatic plate and disc 
valves are our particular 
Ma. concern. It’s astonishing 
how maiuy different ver- 
waean §=6sions ofthese vital compon- 
ents we have produced in 
the last seventy years. 
Our experience is unique 

—and is at your service. 





100 commememmimapanen: 


( 
\ 
yall 





‘Chem 


Your valve problems are our business 


. RICHARDS 


LIP BLE YATE F 
COMPANY LimiTED | - of course ! 


CHARLES RICHARDS & SONS LTD., DARLASTON, SOUTH STAFFS. 
Telephone : James Bridge 3188 (8 lines) PBX Wires ‘‘ Richards Darlaston ”’ 
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The unit construction of Monobloc Pumps eliminates the necessity of providing 
separate driving motors, bedplates, belts, pulleys and couplings. The single shaft ensures 
perfect and maintained alignment — working parts are reduced to a minimum 
— space is saved and installation made easy. The pumps will operate in any position, 


including vertically, providing the pump is below the motor. 


MONOBLOC 


centrifugal pumps _— 


Patent No. 591835 PER MINUTE 
HEADS UP TO 
; ' : RANGE 
For varied purposes including hele 
AIR CONDITIONING - BRINE CIRCULATION ALL STANDARD 
CIRCULATING SYSTEMS + DRAINING - FILTERING VOLTAGES 


GENERAL WATER SERVICE + SPRINKLING - SUMP SERVICE 
WATER SOFTENING + BOOSTING 


PRET eae OF — 
JAYS 
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For reliability, 


rv 


For all general purposes Amal ball joints are the best you can buy. The type 81 (illustrated) has 
adjustment for wear or play; is instantly detachable without tools; Self-locking; Without spring 
head making for easy movement without play. Brass body, steel headed pin. 


Write today for full details of sizes, standard or non-standard. 

















a. / 
ma om 


AMAL LTD. - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 ~- Tel: BIRCHFIELDS 457! 


R 


Yi 






Micrometer 
pressure on 
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TYPE 81 
Ball Joint 


UNIVERSALLY 
APPROVED BY 
LEADING AUTHORITIES 
ON ENGINEERING 






A.198 








These blades are precision 
forged in the new forgings 
shop specially built and speci- 
ally equipped with the largest 
capacity in Europe for the 
production of forgings for the 
Aircraft Industry. 


The materials forged include 
STAINLESS STEELS 
ALUMINIUM ALLOYS 
ALUMINIUM BRONZES 
NICKEL ALLOYS AND*? 
TITANIUM ALLOYS 


GARRINGTONS LIMITED, BROMSGROVE, WORCS. and DAR 


LASTON, STAFFS. 





WELDED STEEL PLATEWORK 
PRESSURE VESSELS 












CYCLONES 












BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R? BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 














UVVUUAUUOGEUURUUULLUYUALOUULLUUUUUOENUOALU ASAE AR 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12” DIAMETER) 


BLANKS 
a 


——— 

MILD STEEL 

FREE CUTTING 
\ CASE HARDENING 
HIGH TENSILE— 


to all carbon steel 
specifications 


—: 


On Admiralty 
Ministry of Supply 
Rly. Executive, A.I.D Etc. Lists 


GOVAN SHAFTING 
& ENGINEERING CO. 


87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 











ee ee TT, UTUTTUMIIT MIU U ULLAL 
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Photograph shows setting up stainless 
steel pipes preparatory to welding. 





ey Tae ae 
STAINLESS STEEL 


Widnes Constructional Department is manned by a staff of highly skilled designers 
and erectors and is equipped for the production of Tanks for storage or mounting 
on road vehicles, High and Low Pressure Vessels, Adsorbers, Vertical Air Heater Shells, 


Crystallizers, Stills, Viscose Kettles etc. in Stainless steel. 


WIDNES FOUNDRY 
& ENGINEERING Ce? L™> 


LUGSDALE ROAD WIDNES~ LANCS 
TELEPHONE: WIDNES 2251/4 TELEGRAMS: “FOUNDRY, WIDNES” 


ESTABLISHED 184! 








iii ttc (tsti‘<‘iésOO;!!!!!!! 





SHARP’ 





,s'T oP LOCK 
SAFETY SWITCH 


GIVES COMPLETE 
PROTECTION TO 
PERSONNEL DURING 
REPAIRS OR 
EMERGENCIES 


ACCIDENTAL RE-START IMPOSSIBLE 


THERE IS NO POSSIBILITY 
OF ERROR WITH THIS NEW 
SWITCH. Stopped in an instant 
at any one of several points. 
IMMOVABLE UNTIL UN- 
LOCKED BY MASTER KBY. 
Invaluable with conveyor plant, 
or can be fitted to almost any 
type of machine. 



















RATING yi % INCORPORATING 
nee if “a A THE SHARP “SNAP 
we Bean be ra ACTION’? CONTAC- 

; Gar TOR WITH THE 6 TO. 


PATENT APPLIED FOR 1 WIPING FORCE. 





Stores, POWERFUL WIPING FORCE 
%_6 WIPING FORCE MINIMISES 
CONTACT EROSION 

AND PREVENTS WcLDING 


LOUNT WORKS, ASHBY de la ZOUCH, LEICESTERSHIRE 







SHARP CONTROL 
GEAR LIMITED 





; ° TELEPHONE: ASHby 422. 
7 1 — TELEGRAMS: ‘“‘MAKITSHARP ”’, ASHBY. 
| J expert MANCHESTER OFFICE : 
| A Tool GROUP 20 PRINCESS STREET, MANCHESTER, |}. 
p TELEPHONE: CENtral 7423. 





CW 3625 
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The latest 
and greatest 


of a long and famous line 
is 





YJINOULS S.11 









I coc 
> 
aw 
= 
~” THE AMAZING 
PROPERTIES OF NYLON 
o ITS HIGH-TENSILE STRENGTH 
= ITS RESISTANCE TO FATIGUE 
bo) ITS ELASTICITY 
a are incorporated by a 
special weaving tech- -f Cotton 
nique which involves = Envelope 
i pre-stressing the nylon ae e 
core and locking it by ; eae 
means of a thin cotton \4@ Cotton 
-d envelope of high fric- Envelope 
eo) tional properties. 
> 
a Sole Manufacturers 
2 LEWIS & TYLOR LTD, ripoty mitts, caRbiFF 
cad Branches in LONDON * MANCHESTER * GLASGOW and Agencies all over the world 
p. Power Transmission Engineers 


Makers of the world famous Patent GRIPOLY Hair Belting 
GRIPOLATA Rubber and Canvas Ply Belting GRIPOLASTIC Endless Belts 
and many other GRIPOLY products. 


E POWER - DOES NOT STRETCH ° 

























































Better tools 
for draughtsmen— 


This is the SIC! FAN CURVE constructed on mathematical principles of 
which the basic curve is spiral. 
This provides for a constant alteration of curvature unobtainable with curves based 


on the conic section. It is particularly valuable in work connected with flow patterns. 


The SICI Fan curve is only one of a 
large number of special curves, calcula- 
tion implements, set squares, tee squares, 
slide rules, pencils, etc. All Faber-Castell 
products can be obtained through your 
usual supplier or in case of difficulty 
write for literature and name of nearest 
supplier to sole agents for the U.K 


BERRICK BROS. LIMITED 
22/24, Kirby Street, London E.C.1. 
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More accurate 
than human skill 
I ils cet a ti 





Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate 
than human skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in use throughout the world working with precision 

that neither human skill nor other means can match. 

Next time you're considering control of motion remember 

Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET BIRMINGHAM 6 


Telephone: ASTon Cross | 316-7 
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POWER TRANSMISSION~ 


through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 





DISC 


Are easily assembled. 

Give extreme torsional flexibility. 

* Absorb irregularities in load variations. 

* Axial and parallel misalignments are corrected. 


* 
* 





ESTABLISHED i895 


HERMETIC pippeR co [70 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbaston 0983/4 Telegrams : ‘Hermetic Birmingham.** 






















SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 


meet 





- 
a 
coo 


Sugden Superheaters are o. 
particular value where 
auxiliary steam boilers are 
used. 


< = LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 


rr, 


























A 
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i~ 
PWINN ER 
POSITIONING EQUIPMENT 


of 
1275 TONS TOTAL CAPACITY 


plays an important part in the construction of 


NUCLEAR POWER STATIONS 











at Berkeley and Bradwell 
TD 
RS 
ERS 
g Specially designed manipulating plant required for lining-up, rotating and 
4 traversing the various sections of large Heat Exchangers during Welding, 
y 
! X-ray Inspection, Shotblasting and final Pressure Testing Operations is 
- 
: being supplied by On al R @SS and Partners Ltd. 
; TWINNER WORKS, GATWICK ROAD, CRAWLEY, SUSSEX 
—" Telephone: CRAWLEY 25061/3 Cables: TWINNER, CRAWLEY 
i T.70 
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CRANE MAIEING 


Lr the Atomic feel 








In collaboration with the Ministry of Works Engineering 
Staff we designed and installed a special form of circular 
motion Overhead Electric Travelling Crane, for operation 
in Britain’s first experimental Reactor at Harwell. 














We will shortly complete the installation of further 
circular motion units at both Harwell and Dounreay, the 
latter on instructions from the United Kingdom Atomic 
Energy Authority. 


























DIDO —-PLUTO 





During the early part of 1957 we will commission a simi- 
lar crane for the Australian Atomic Energy Commission. 
The cranes are designed for a lift of 25 tons on a span of 
approximately 67 ft. 

We are currently engaged in the installation of Main 
Turbine House and Blower House Cranes for Calder ‘‘B’’ 
and Chapel Cross Atomic Power Stations. 


THE CRANE é HO/ST CO LTD. 











REDDISH STOCK PORT ENGLAND 


Phone : Heaton Moor 2227. Grams: ‘ Gallant. Manchester.” Code: Western-Union 
London : Lincoln House, 296/302, High Holborn, London, W.C.1. Tel: Chancery 7911 
Scotland : Fisher, Baxter & Co., 140 West George Street, Glasgow. C.2. Phone : Douglas 1061-2-3 Grams : ‘ Fluorspar’ Glasgow 
Midlands : A. R. Holland & Son, 89 Cornwall Street, Birmingham, 3. Phone : Central 1457. Grams : Central 1457, Birmingham 
South West : R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams : Penarth 1527 


Northern Counties : Fisher, Baxter & Co., 140 West George St., Glasgow, C.2. Phone: Douglas 1061-2-3. Grams ; Fluorspar, Glasgow. 

Northern Ireland - General Engineering Products Ltd., 44-46 Waring Street, Belfast. Belfast Tel : 23743 

Eire or Southern Ireland : Charles Nolan & Co., 2 Parker Hill, L. Rathmines Road. Phone: Dublin 93510 Grams: Dublin 93510 
REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. 
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ELTRON com LTD. 


Strathmore Rd. Croydon. Tel: THO 1861 


a Manufacturers of: 
ye ta HEATING ELEMENTS 
= = =——,= for AIR, OIL and WATER 


Made to customers’ drawings and specifications, 


DRAFTING MACHINES a 4 
& DRAWING TABLES : 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 








We are distributors of ARISTO slide rules o precision 


———— Drawing Instruments 
RIEFLER| of Quality 


a 


J. W. SMITH (COVENTRY) LTD. DAWSON & DOWNIE 


Drawi Office Supplies and Equipment 
rawing ice Suppli quip Elgin Wiis LTD. 


i ts 36 &41 QUEENS ROAD, COVENTRY 
Mllustration shows ISIS drawing table Grams: “ISIS COVENTRY” Tel: COV. 62058-9 CLYDEBANK Gram: Phair i 


fitted with ISIS drafting machine, 


FOR ALL DUTIES 


MOTOR OR STEAM 
DRIVEN 


PATENT DIRECT-ACTING 
BOILER FEED PUMPS 


ROTARY PUMPS 


[4 @ 
r efficient DUPLEX PUMES 


enceq |, [RON Ei 
— CASTINGS 


| Ib to 27 TONS 


































mantling . 


REPETITION 
or JOBBING 


aL HOLLAND 


me a FOUNDRY LIMITED 
CONTACT (RO) XCD A VIKES * 
2 NON-FERROUS 








cots CASTINGS 
BIRMINGHAM MANCHESTER SHEFFIELD LONDON ALSO SUPPLIED 
Scapa Works — Road — _ . —_ — : 
Langley Green Pendleton : rcliffe ark Roya a 
Oldbury, Birmingham Salford 6 Tel: Sheffield 41216 London N.W.10 155-159 CLAPHAM RD. 
Tel: Broadwell 1611 Tel : Pendleton 2481 Tel: Elgar 5811 LONDON : S.W.9 
Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. DI Telephone : Reliance 5333/4 











| cn Ou F COMPANY COMI LL NEE ATIOT LEE AERC 


A ie eee INDUSTRIES 
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THERE’S POINTIN USING GOOD 


Dali exc pu, 


for FACTORY MAINTENANCE 


WALL PRIMERS 
The protection of industrial premises is widely recognised to 
W A T + A po A i N T S be a sound investment, and hundreds of factories at home and 
abroad are regularly maintained with Wareing’s paints —and 
FL AT Ol L Pp AINTS putty. The reason? Excellent quality, at reasonable prices, 


Factory maintenance is a legal obligation—the ultimate cost 


G L 0 S S P A : N T S is a matter of choice. Why not ask us for details ? Our fifty 


years of technical experience is at your disposal. 


AND ENAMELS | 


AND THE FINEST PUTTY IN THE WORLD—For Wood AND Metal Windows 


heres 


WAREING BROS. & CO., LTD., CARLTON STREET WORKS, BOLTON 
Telephone: BOLton 1566—1567—227. saci 

















Wing flaps, undercarriage and servo-mechanisms in the ‘Whispering 
Giant” are actuated by air from high pressure bottles. Birlec compressed air eo 
dryers ensure maximum safety and efficiency by removing harmful moisture vapour a 

to prevent freezing at the release valves as expansion takes place. a a 

Backed by over fifteen years specialised development, Birlec compressed air dryers are 7) 

currently in use for a wide selection of industrial applications employing pressures ranging 7) tj 

from 100 to 6000 p.s.i. Fully automatic and modest in running cost, Birlec drying equipment q 99 
contributes to the efficient operation of oil refineries, chemical plants and all types of moisture- 
sensitive pneumatic equipment and instruments throughout the world. 


With acknowledgments to B.O.A.C., The Bristol Aeroplane Company Limited and Williams & James (Fngineers) Limited. 


DRYER DIVISION OF 
ITE 
ADSORPTION DRYERS See ne toe 


ERDINGTON - BIRMINGHAM 24 





DRY AIR & GASES 





LONDON e SHEFFIELD ° GLASGOW ° NEWCASTLE-ON-TYNE 


SM/B 3000 D/CA 
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wee STEAM and 
meseee DIESEL-powered 
ry vee Pumping Plant 


26 aoe 








for water supply services of the 
Metropolitan Water, Sewerage 
and Drainage Board, 
Sydney, N.S.W. 

























1904 1956 


Illustrated above is an Allen 1,100-b.h.p. The diesel engine-driven pump also illustrated above, was put 
triple expansion steam engine driving a _ into service in 1956, in a new booster station at Regents Park, 
24-in. pump at 275 r.p.m. in the Potts Hill — Sydney, which is linked with the Potts Hill Pumping Station. 
Pumping Station, Sydney. The engine This unit comprises an 8-cylinder Allen two-stroke engine 
cee ie ae aml (built under licence from Harland and Wolff Ltd.) rated for an 
Tramways Board power station. Since its oe tp = ae ae - sellin - of = 1 baa oe 
wets 2 Soden @ 3 eee “SOS A COS: oS OmpeOn: AUACS- 
service, the unit has run, non-stop, ten flow water booster pump. The unit is capable of delivering 
months every year, supplying 620,000 3,120,000 gallons per hour at the full-rated speed of 333 r.p.m. 
gallons of water per hour at 130 feet head, | against varying heads, and is for operation during periods of 
and is still in regular service. hot dry weather in the summer. 
Specialists in complete pumping plant installations for Waterworks, Power Stations, Sewage Works, 
Land Drainage, Docks, Irrigation and industrial applications. 


SONS 6 


HAL) ) TIT 


Stand No. 1, Row D, GRAND HALL: THE ENGINEERING, MARINE, WELDING AND NUCLEAR ENERGY EXHIBITION, OLYMPIA 


on 
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ins 
TRANSFORMER 
PROBLEMS WE 
HAVE SOLVED 
. 


Day in, day out, these Gresham watercooled secondary 
transformers are standing up to gruelling tasks. In 
- press welding, gun welding, H.F. heating and other 
equipments, Gresham provide the power behind 
the process. Ask the Gresham transformer 
specialists to solve your transformer 
problems. 


ee ee me 


TO EVERY TRANSFORMER ‘\ RING THE SPECIAL APPLICATIONS DIVISION 
PROBLEM THERE’S A \ AT FELtham 2271 (7 lines) 
GRESHAM ANSWER ‘. 


























/G 


TRANSFORMERS LTD 


HANWORTH 





IDIDESIEX 






































SS 


TWICKENHAM ROAD, HANWORTH, MIDDLESEX 
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THE NEW SINUS VIBROMETER 


is an indispensable tool 
for detecting and controlling 
all kinds of vibration in 
engines and mechanical plants 


@ A handy pocket-size instrument 

* Weight |,400 grammes 

* Self powered, no batteries 

# Sensitive, easy to read 

* Stands strong acceleration shocks 


The informative Sinus booklet forwarded on 
request. 





meter 





, Vibro 


SOLE AGENT FOR THE BRITISH ISLES 


A. S. WILLIAMSON 


31, CROMWELL MEWS, LONDON, S.W.7 Tel: Knightsbridge 1270 











Extensions to the Thorpe Road Works 
LAURENCE SCOTT & ELECTROMOTORS LTD., NORWICH 


Architects: A.F. Scott & Sons, Norwich 





ei ear il iat Ta aig at il a, ee a 
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BOULTON AND PAUL LTD - NORWICH + LONDON + BIRMINGHAM Fabricators and Erectors of Structural Steelwork 








éP/CE/0a 
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“OPTIMETRIC 


























> 
| 












































BORER 


Flexibility of the Kearns No. 0 
Horizontal Tool Room Boring 
Machine is well illustrated in the 
patented feed system which 
provides two different feed 
ranges with six feeds in each. 
One feed range cuts °006 - ‘062 
ins. per rev., and the other 0°5 - 5 
ins. per min. Furthermore, either 
or both feed ranges can be 
modified. Ask to see one of 
these Boring Machines at work, 
or send for catalogue TRB 3 





** 

OPTIMETRIC 

is the registered trade mark of 
Kearns system of optical 





measurement fitted as standard 
to all Kearns Horizontal Tool 
Room Boring Machines. 





H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 








THE ENGINEER 


), 1957F Aug. 30, 1957 


Changes in velocity (see velocity - time curve below) are employed 





from the troughing. The troughing is mounted either on large ball bearings or on 
rollers fitted with ball bearings and is easily extended by any length until a maximum length of about 
100 yards is reached. The troughing may be fitted with a swivelling and automatically extending and 
retracting self-loading “ duckbill” head which will advance into a pile of material and feed it 
onto the conveyor. This machinery has been employed extensively underground for 
loading and conveying coal and rock and has been used successfully for conveying 
hot materials in industries other than mining. Metal tubing may sometimes 
be employed instead of troughing. 











3 eel 


<————. Stroke towards receiving end ———_—_+» 


Stroke towards discharge end ————> 


VELOCITY 
VELOCITY-TIME CURVE 


4 





A single duckbill and ‘shaker conveyor can load material 
anywhere in this stockyard and convey it to a crushing plant. 





aman me \ 
DISTINGT ON / 
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Shaker conveyor carrying sinter fines at temperatures 
sometimes reaching 300°C. 





rER 


WORKIN CUMBER! 


N 


OBIS 





SHAKER CONVEYING & DUCKBILL 





The Distington - Goodman shaker conveyor is not a jigger conveyor. The robust 
powerful shaker drive (shown left) moves the steel troughing in only one plane. 


to produce a 


movement of the material conveyed (shown black in the graph below) independently 


s 





LOADING 


The direction of a trough line may be changed through any 
angle by employing angle troughs and swivel troughs. An 
installation similar to that shown in the accompanying 


diagram, requires only a single drive. 


Shaker conveyor carrying hot sand and small castings ina 
mechanised foundry. 





A duckbill and shaker conveyor load and convey colliery 
waste at the rate of 7,250 tons per week over a long period. 


DISTINGTON ENGINEERING COMPANY LIMITED 


ANIL ch At 


INL? 


¥ \2 I 
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Cc.A.V. LIMITED 


r ON Tew DpoN Ww? re 
ie: If you have adequate test facilities and overhaul your 


diesel equipment in your own repair shops, it is 


GENUINE. SPARES. 


essential to use only genuine C.A.V. spares for any 

















replacements. With precision equipment of this class 
that has to perform such heavy duty, perfection of 
material, fit and surface finish are of the utmost 
importance if long working life with minimum loss 
in efficiency is to be achieved. The name C.A.V. on 
the pack is a guarantee of good quality. Look for 
the C.A.V. mark too, on paper filter elements. These 
elements assist in prolonging the life of injection 
equipment by avoiding abrasion by ultra-fine par- 
ticles. Imitations may well fail to protect your 
equipment. Do not risk using imitations. Rely on 


the genuine article. 


The World’s Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 





ro 
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KRUPP FORGED STEEL ROLLS 


for cold and hot rolling 


FRIED. KRUPP-ESSEN 
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All enquiries and communications 
to sole agents in United Kingdom: 


J. M. J. MAUS Ltd. 


35, New Broad Str., London, E. C. 2 
Telephone: London Wall 6934/5/6 
Cables: Hicbat Ave., London 

Telex: London 28271 
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TYPE SUH 


Worm Geared unit with 

horizontal output shaft. TYPE SV 
” to 9” centres. Standard 

ratios S—1 to 60—1. 


Worm Geared Unit with 
vertical output shaft. 

23” to 9" centres. Standard 
ratios 5—1 to 60—1. 




















Up to 70 H.P. according 
to output speed. 


s LARGER UNITS 


and double reduction gears 
ratios up to 3000—1. 











ON SHORT DELIVERY 


OPPERMAMS 
OF NEWBURY 


OPPERMAN GEARS LTD - NEWBURY - BERKSHIRE - Telephone: Newbury 1701 - Telegrams: Oppigears, Newbury 
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VENTILATION avo FIRE PROTECTION! 








CLOSED 


GRAVITY OPENING 
LOUVRES. 


FUSIBLE LINK. 


STAINLESS STEEL TENSION 
SPRING, KEEPS LOUVRES 
CLOSED WHEN NOT IN USE. 


» 
CABLE CONTROL PULLEY FOR 
NORMAL VENTILATION USE OR 
FOR TEST OPERATION. 





, 





at AG-Delco, Division of GENERAL MOTORS LTD., SOUTHAMPTON. 


A study of industrial fires in Great Britain and in America has shown that the 
primary cause for the spread of fire is the super-heated air, smoke and explosive 
gases trapped under the roof. They build up in heat and intensity from the fire below 
and cause flash fires. Furthermore, the smoke rapidly extends downwards, entirely 
filling the premises and preventing the work of the fire fighters. 

Colt have successfully solved this problem with the design of the Dual Purpose 
Fire Ventilator which provides ventilation during normal conditions and—in the event 
of fire—functions as a heat and smoke exhaust. 

The installation of heat and smoke exhausts is standard practice in America and 


is rapidly being adopted by leading industrialists in the United Kingdom. Already, 
The insets illustrate the action of the ventilator as a 


1,290 Colt Dual Purpose Fire Ventilators have been installed in General Motors peat and Smoke Exhaust. In the event of fire, the 
buildings in this country. , fusible link fuses, providing Automatic Escape for Super- 
Heated Air and Smoke, 


Write to Dept. S9/8C, for paper ** Some Aspects of Fire Protection in 
Industrial Buildings” by M.J. Reaney, which deals fully with this matter. 


VENTILATION (%) 


COLT VENTILATION LTD - SURBITON - SURREY 
TELEPHONE: ELMBRIDGE 6511 (J0 lines) 














a 
| 





U.S.A. Subsidiary: Colt Ventilation of America Inc., Los Angeles. 


Branches at: Birmingham, Bradford, Bridgend (Glam.), Bristol, Coventry, Agents in: Australia, Belgian Congo, Canada, Cyprus, India, Indonesia, 
Dullin, Edinburgh, Glasgow, Liverpool, London, Manchester, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, 
Newcastle-upon-Tyne, Sheffield, and Warwick. North and South Rhodesia, and South Africa. 


(5794 
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DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 
7 


WELDED and FLANGED 
WORK A SPECIALITY | 


LIMITED 


ABBOTT BOILER WORKS 
NEWARK: NOTTS-ENGLAND 


Telephone: Newark 34 
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positional control? 













process protection? 


PHOTO-ELECTRONIC 





EQUIPMENT AIDS 
FOR INDUSTRY 


The photocell is probably one of the most 
versatile electronic devices available to industry. 
When used in conjunction with a light source 

and a simple valve amplifier it provides a 
reliable and economical switch, which has the 
great advantage of not requiring physical 

contact for operation. 
The applications are unlimited—if you 
have a photo-electronic mechanisation 
problem of any kind G.E.C. photocell 


switches can provide the answer. 


Why not consult the G.E.C.? A staff of specialist 


engineers is at your service . . . ready to advise you. 


i 
eae 
cae 
id — — 
) y 7; 
A wide range of i 


/ 4 
] standard photo-electric equipments is, ia 

is available as stock lines, et 
\ these include equipment for :— 


Tits, 


]} Automatic Lighting Control. 
/ Accurate Indication and Recording of Smoke Emission. 
/, Infra-red Burglar Alarm Systems. 
} Boiler or Furnace Flame Monitors. 
Opening of Doors by Remote Control. 
Counting. 


Hopper Level Control. 
Photometric Purposes. 


Write for literature on G.E.C. photo-electric equipment to Valve and Electronics Department, 


THE GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





Waste Heat Kecovery Plant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. ‘TEL: TERminus 7466 











(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 
POWER PRESSWORK inc. Hydraulic, to 250 tc ne capacity 


ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WORKS 


Swinton Street, King’s Cross, London, W.C.1. Telephone; TERminus 7422/3 
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BOILER COALING PLANTS 
AT ONE HAND 


TRENCH BUNKER with Dredger and SLOT BUNKER 
- in high level or deep level design fitted 

i with our efficient BUCKAU Discharge Wagon. 
CRUSHER PLANTS fitted with tramp iron 
separating device and Screenless 

Heavy Hammermills or with roll crushers 


n. and screen grates. . 
u BELT CONVEYORS in all dimensions 
n and capacities. 








MASCHINENFABRIK BUCKAU R. WOLF 


AKTIENGESELLSCHAFT «e- GREVENBROICH-NEUSS 
WESTERN GERMANY 


30380 
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for DOUNREAY 


This 
33 TONS ROTATING - 
GANTRY CRANE = 


is now installed at the 
Charge Face in the 
Reactor Sphere. 

It is 115 feet long and 
50 feet high. It was 
delivered precisely 

on time. 

























































\ 
(Nant 


LONDON OFFICE: MARINE 


ABFORD HOUSE, Pq Nucl 
WILTON ROAD, A) _ ENERGY 
VICTORIA, S.W.1 EXHIBITION 


OLYMPIA LONDON 
29 AUG. - 12 SEPT 1957 


t 


J. H. CARRUTHERS & CO. LTD., 27 HAMILTON STREET, GLASGOW, S.2 | stanp 14, row A 
GROUND FLOOR 
GRAND HALL 











» 1957 aug. 30, 1957 THE ENGINEER 45 


EDUCE 





Photos by courtesy of Messrs. Guest, Keen & Nettlefolds Ltd. 





Engineering, 


and increase output 


& Nuclear Energy @ For most types of Cylinder or Shells 


Exhibition using this machine, preliminary pre- 
Stand 6A bending by means of a separate Press 
GRAND HALL, is completely unnecessary. 








Great care and attention has been paid 














OLYMPIA 
; to provide the easiest system of control 

hug. 29-Sept. 2; for the operation. In addition to 
aa lad circling, these machines are also suit- 
lilustration shows _ able for all types of merpee “ae a INITIAL PINCH 
-roll_ machine — There is a wide range of massively built 
pee part Bronx Plate Bending Rolls to give con- PLATE 
here are also sistent accuracy with thinnest to thick- BENDING 
RONX Press est steel plates up to 25ft. wide. 

s, Guillotines, = Write for catalogue. ROLLS 
elephone: LYE 2307 & 2308 ae 





RONX ENGINEERING CO. LTD., LYE, WORCS. 











FUME REMOVAL PLANT 
ata CARDIFF STEELWORKS 






GRIFFIN BRAND 


sveet SHEETS 








The accompanying photographs show a combined 
Fume Removal plant for a 4-Stand Tandem Mill and 
Reversing Mill installed by The Visco Engineering 















Light and Heavy industry are Co. Ltd., at the Castle Works of Messrs. Guest, Keen 
served by Griffin Brand Steel & Nettlefolds Ltd. 
Sheets — Black, Galvanised, Flat The fumes are drawn off through hoods above the 
and Corrugated. reels and pass through ducting to an oil eliminator. 
OD Witietitieces ; The precipitated oil is collected in a tank under the 
PANNE Che MAREN Sole Seat eliminator and the cleaned air discharged to atmos- 
and have the largest general phere. 


galvanising plant in Great Britain. Similar ‘‘Visco’’ Fume Removal Plants are in 


operation at a number of other Steelworks in South 
Wales, including:— 





* Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 













The Ebbw Vale Works of Messrs. Richard 
Thomas & Baldwins Ltd.—Newport Works of 
The Whitehead Iron & Steel Co. Ltd.—Orb 
Works of The Steel Company of Wales Ltd. 
(Lysaght Division)—Velindre Works of The 
Steel Company of Wales Ltd. 





Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







Consult us on all Fume Removal problems. Write for ‘‘ Modern Dust 
Collection and Fume Removail”’ List No. 532.} 


79 WEST GEORGE STREET _ un I S CO 
GLASGOW, C.2 | ENGINEERING C0. LTD 


Tel: CENtral 0442. ’Grams: ‘‘CIVILITY Glasgow’ STAPF DROAD:-C 














Phone: CROydon 4181 
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HIGH 
PRESSURE 


HYDRAULIC 


STEEL 
COUPLINGS 





STEEL STAMPINGS LTD 


use 


HARPER MEEHANITE 
CAST-TO-FORM TOOLS 


for their high grade presswork 


























1 Produced from 8 S.W.G. Stainless Steel. 


2 Produced from 15/32” Mild Steel. Pressed cold in 
tools fitted with Harper Meehanite Inserts. 28,000 
pressings have been produced without any tool 
reconditioning. 


3 Produced from 18 S.W.G. Stainless Steel. 9,800 
pressings made without any tool reconditioning. 


4 Produced from 14 S.W.G. Mild Steel. 10,700 
pressings produced ; tools only reconditioned once. 


5 Produced from 10 S.W.G. Mild Steel. 2,350 
pressings produced without any tool recondition- 
ing. 











A 


FOR 

STEEL TUBES 

+” OUTSIDE DIAMETER 
TO Ii” NOMINAL BORE. 

















New Brownall Sealing Ring 


Harper quality covers grey iron, ductile 





Perfect pressure iron and Meehanite castings, also metal 
; pressings and other finishes and _ sub- 

and mechanical seal assembly work. 

Fully resistant to vibration 33 w,, JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 

stresses up to very high pel] SCHL e4 ALBION WORKS Phone: WILLENHALL 124(5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 
A AS 

pressures age = 
% nS LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 


open S 
MANCHESTER OFFICE: cyo B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 








STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Miil Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 





SPECIALITIES: 


Pit Headgear, Pumping Stations, Power Stations 


—— 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


DONALD BROWN (Brownall) Lo. 
LOWER MOSS LANE . MANCHESTER IS LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : te Laon. 


Tel DEAnsgate 4754/5 Grams “DONABROW Manchester 
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“What do Sperry know about 





industrial control systems?” 






asked the Design Engineer 





‘Seriously — Sperry are specialists in the aircraft and ““Here’s their letter — third para., quote : 

marine fields,” said the Design Engineer. ““What would Our general outlook for such collaboration is a very 
they know about industrialcontrol systems?” flexible one. If desirable we could undertake the 
“Sperry are specialists in remote control servo systems,” engineering and supply of complete systems to your 
said the Chief Engineer. ‘They are specialists in the specified requirements — or alternatively, could supply 
aircraft and marine fields because they have successfully all or any of the basic component items involved, such 
applied their systems to aircraft and ships for over as transducer-operated hydraulic valves, actuators, 

40 years. Sperry don’t build aircraft and ships — they synchros, tachometers, amplifiers . . .” 

do the servo work — and it’s a control system we’re after; “They seem to have it pretty well buttoned up,” 

one we can depend on. That’s why I’m calling in Sperry.” admitted the D.E. 

‘But we may not need a complete system here,”’ said “Well, get them on the *phone. We can go down to: 
the D.E. Brentford — or better still ask them to come up here.” 
“Complete system — or components —I still say call in ‘The sooner the better.” 

Sperry. They wrote us about it only the other week. “EALing 6771.” 









SPERR Y 


SERVO GONTROL SYSTEMS 










Bai 


SPERRY GYROSCOPE COMPANY LIMITED . GREAT WEST ROAD . BRENTFORD . MIDDLESEX . Telephone: EALing 6771 





Sond 
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Lower sections of storage hoppers in }” thick aluminium 
is i i 


alloy plate, welded by the Argon-Arc process. 


BRABY 


Fabricated Metal Plate and 
gm Sheet Metal Work 


Sheet metal 
machinery 
guard. 





Bi 


Backed by a 
Mild steel hot pressed ends, up to 


Ce n t ur vy ’s E xperience 6’ 0” diameter, for pressure vessels. 


A Staff of hundreds of craftsmen in six factories strategically sited 
to give efficient and economical service in any part of Great Britain 


We welcome your enquiries 











ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 
Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 
PROOUCTS Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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Self-sealing 
couplings for pipe lines 





gases under pressure, for oil, fuel and hydraulic fluid. 


More than a million of these fittings have been supplied, and 
they have been standardized on all British aircraft and for 


British Railways for the refuelling equipment on diesel loco- 





motives. Used in this way, the couplings give the most efficient 
form of refuelling, being connected and disconnected in a fraction 
> of a minute; there is no need to up-end the hose and there is no 


loss of fuel. The self-sealing couplings screw on to standard pipe 


end-fittings. 


Typical Lockheed-Avery 
refuelling connections, 
shown disconnected. 





AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


These couplings contain accurately-seating valves which are spring-closed directly 


the couplings are disconnected. They are so constructed that upon disconnection 


Ss epee ett 


“The comprehensive catalogue of 
Lockheed-Avery flexible hoses, self- 
sealing couplings and pressure-re- 
plenishing connections for -fuet, -oil; 

—" etc., will be sent on application. 


49 






there is no spillage of the contents of the hose and no entrapping of air. The hoses are 
made in various qualities and sizes, some are available for very high pressure, fire-proof 


when required, and they lend themselves to a great many applications for air and 


Lockheed-A very 
FLEXIBLE 
PIPES 


are made in a wide range of 
sizes and types. They are of 
high quality, ranging up to the 
special types used upon air- 
craft; they have easily detach- 


able and re-usable 








end fittings. 








ON APPROVED LISTS OF THE ADMIRALTY, M:NISTRY OF SUPPLY AND AIR MINISTRY 
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Hes 
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He knows that with a Black & Decker 
Screwdriver he can outdrive all others on any test 
involving driving wood, self-tapping and machine screws 
and light nut-running. A lightweight tool with a 
really big capacity, the No. 12 Screwdriver 
has increased motor power and a handle 
shaped to give more finger room. Available in two models 
positive or double clutch — the positive clutch is suited to heavy duty work, 
while the double model is specially designed to drive screws 
automatically to a predetermined tightness. 
Other Black & Decker tools include Sanders, Saws, 
Drills, Hammers, Bench and Portable Grinders. 





No. 12 (Positive Clutch) SCREWDRIVER ae ome eee PORTABLE 


Has a capacity on Wood Screws up to 
No. 12 x 2’; on Self-tapping Screws up & Decker, E L E Cc T RA | Cc 
| to4”, and Machine Screws and Nuts upto T re) re) L S Smee’s 


}’ diam. This model, although weighing 
only 33lbs., is ideal for heavy duty work. 








BLACK & DECKER LIMITED* HARMONDSWORTH?: MIDDLESEX 


BSS LTD. SPECIALISE IN VEE — 


EQUIPMENT FOR STEAM, — VALVEs 
GAS, WATER, AND AIR, | TNE REGUL AT IN. 
STOP Vary LNG 

AND CATER FOR THE ALVES 
NEEDS OF BNGINEERS 
IN ALL _ INDUSTRIES. 875 De RES U 
WRITE OR PHONE UVG€ = FAH 

FOR:. 

YOUR NEEDS TO:- STEAM, 
, AS, 
AIR, OIL, 


BRITISH STEAM SPECIALTIES L™ sci pressuee 


WHARF STREET LEICESTER. HOT Warep 
PHONE: LEICESTER 20885/6. 
Stocks at:—LEICESTER - LONDON ~ LIVERPOOL 
WHISTON - GLASGOW -:_ BRISTOL 
MANCHESTER and NEWCASTLE-ON-TYNE 








S.I 
TEMp - AND 
TO 7g TURES 








(Cne) 


HE MOST FLEXIBLE GRINDING AND POLISHING SYSTEM— 


Part of the 3M grinding and polishing sy loped to speed modern production technique. 
Only 3M provide grinding and polishing Demonstration Centres run by qualified engineers. Here, at no cost and 
on your own products, you can see for yourself how time can be saved and a better finish achieved. Remember 3M 


abrasives do a better job. 


mee: MINNESOTA MINING & MANUFACTURING CO. LTD. 


London “ Birmingham Manchester . Glasgow 
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For j| 
complete |; 


confidence {; 


—fit | 





William Cooke & Co. Ltd., Eastwood, Rotherham 
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timber 
induced- draught 


coolin 


s-tower 





combines: 

LOW OUTLAY 

MAXIMUM PERFORMANCE 
MINIMUM OPERATING COST 


High efficiency spray eliminators. 


Corrosion resistant spray nozzles 
provide maximum _ dispersion 
with low pressure drop. 





Double diamond fill racks of 1” 
square timber affording rigidity 
and long life. 


Ventilated sheathing panels. 


Framework designed for maxi- 
mum rigidity—no structural load 
on tower casing. 


Simple straight line bracing, 
bolted throughout. 


Self - levelling interior posts 


eliminate pads or grouting. 


Clevis anchors, on diagonals only, 
require one foundation bolt per 
anchor. 


Uniform air and water distribu- 
tion. 


s 
a 

B67, 

ars 


Flexible arrangement of cells. 


Efficient fan and drive assemblies 
give trouble-free operation. 


Complete pre-fabrication simpli- 
fies erection and lowers costs. 


Over 50 years 
experience 

in designing 
and 
manufacturing 
cooling 
towers 


FOSTER WHEELER LIMITED 
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~ WASHERS 
BY THE MILLION! 






or 
“a 
ee 


Manufacturers of — 


@ BRIGHT STEEL AND BRASS TURNED 
AND CHAMFERED WASHERS. 


@ PLAIN BRIGHT STEEL AND BRASS 
WASHERS. 


@ STEEL AND BRASS B.A. WASHERS. 
@ ROOFING WASHERS. 

@ ENGINEERS’ BLACK WASHERS. 

@ Odd Sizes a Speciality ! 











BRIDGE WORKS - WEDNESBURY - STAFFS. 


Telephone: 


WeEDnesbury 0564-5 Telegraphic Address: ‘‘ CHAMFER, WEDNESBURY ” 
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TARTAN 14 S.W.G. 
ELECTRIC SHEAR 


E. R. COLE LTD. 


ELECTRIC TOOL DISTRIBUTORS 
COOMBE ROAD, NEASDEN LANE 


TEL. GLA. 6655 LONDON, N.W.10. 

SAWS, SANDERS, GRINDERS, DRILLS 

HAMMERS SHEARS 
SALE OR HIRE 

















PRECISION MEASURING INSTRUMENTS 


Direct from the Importer. 











a 





Height Gauges Trammels 
With fine adjustment up In various designs. To read in English 
to 40” capacity or Metric up to 120” length of rule 


Vernier Caliper Gauges in 14 different designs 
In English or Metric up to 60” length 


And many other Measuring Instruments 


Ask for complete Price List 


ERIC H. BERNFELD LTD., 


282, Kingsland Road, London, E.8. 
CLissold 4837 
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MARINE, WELDING & NUCLEAR ENERG 
EXHIBITION 
OLYMPIA, LONDON 
AUGUST 29th to SEPTEMBER I! 2th, 1957 





DRYSDALE & CO. LTD., 


~YOKER, GLASGOW 


MANUFACTURERS OF PUMPING EQUIPMENT FOR OVER 80 YEARS, 


Aug. 30, 1957 Bay 
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ancuna-Microclone Dust Collectors in course of erection at Millenium 
ils, London, for handling exhaust dust from Hammer Mills grinding 
reals ; each 24 tube Collector handles approximately 3,000 c.f.m. 

Spillers are installing these Collectors in their modern mills. 


No other collector can offer 
@ such high efficiency 


@ in such a small space 


@ with complete accessibility 
for cleaning 


high efficiency dust collection by 


mancuna 


MANCUNA ENGINEERING LTD., DENTON, MANCHESTER 
Phone: DENTON 3965 (5 lines) 


, VICTORIA ROAD, SURBITON, SURREY. Phone: Elmbridge 9793. 
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HIGH EFFICIENCY 


DUST 
OLLECTION 


at Spillers Limited 


Pp. . paints speed 


factory maintenance— 


The essential painting of factory plant and buildings presents 
special problems. Heavily soiled surfaces, corrosive atmospheric 
conditions, difficulty of access and shortage of time are typical. 
Part of Pinchin Johnson’s service to industry is the provision of 
paints designed to speed and simplify this work, backed by a 
technical advisory department that will gladly offer suggestions or 

complete specifications on request. 


i A finish of almost universal 
WW application and, therefore, 
ee ‘ widely used in factory paint- 


ing, is FIGARO 2-star Durable 
Hard Gloss Paint. Full infor- 


\\ mation and colour range are 
rg \*\ assembled in this booklet for 

| 5 
es the use of factory managers 


and maintenance engineers. 





Write for Booklet F.10 to your nearest P.J. branch. 


" Pinchin Johnson 


4 CARLTON GARDENS, LONDON, S.W.1. Tel.: TRAfalgar 5600 
Local Branches and Stock Depots: 

BRIGHTON, 1: LEEDS, 11: 

26-27 Elder Place. 123 Water Lane. Leeds 24377 

Brighton 23739 MANCHESTER, 3: 

BRISTOL, 8: 22BridgeStreet.Blackfriars3800 

21 High Street, Clifton. NEWCASTLE-ON-TYNE, 1: 

Bristol 33889 Pudding Chare. 

GLASGOW, C.2: Newcastle-on-Tyne 21919 

Ocean Chambers, SOUTHAMPTON: 

190 West George Street 41 Lower Canal Walk. 

Douglas 3281-2 Southampton 23648 


BELFAST: 
DaltonBuildings, Dalton Street. 
Belfast 58643 
BIRMINGHAM, 1: 

King Edward's Place, 

Broad Street. 

Midland 1042-3-4 
BOOTLE, 20: 

72 Brewster Street 

Liverpool, Bootle 2121 











TING + VENTILATING - FILTRATION - AIR CONDITIONING - HUMIDITY CONTROL + ETC. 





What do you do with your 
waste oil ? 





WELLS FILTERS enable ~ 
waste oil to be used ~- 
with complete confidence 
many times over. 








The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 





A. C. WELLS X% CO., LID 


5, MOUNT ST., HYDE, CHESHIRE 


Tel ;: HYDE 953 GRAMS : UNBREAKABLE HYDE 
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FABRICATIONS 


20 


SPECIALISTS IN 
FABRICATED MACHINERY 





General Sheet 
Metal Workers 


SHEET,METAL SHAPES LTD. 
2 BELSHAM ST.,LONDON,E.9 


Tel; AMHurst /2/2 





KILNS 4, 


REFRACTORY 
BRICKMAKING 


PRIEST FURNACES LTD 
MIDDLESBROUGH 


LONGLANDS 
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“| never thought 





Crane valves 






could make life 






sweete 








Visit our Stand 
Row G, Ground 
Grand Hall, En 
ing, Marine, W 
and Nuclear 
Exhibition, O} 
August 29th — 
September 






















Up 
1 


merit 


BN 







O associate a packet of sugar with Crane valves may seem rather difficult—and yet, at 
fi pow Tate & Lyle sugar refineries these valves are performing jobs of vital importance 
during the early stages of the sugar refining process. The industries which Crane valves 
serve are varied and numerous ...and every valve in the Crane range—for high or low 
pressures, varying in size from 4” to 24”—has a tradition of reliable, efficient service. 
Crane’s reputation for reliability lies in their high standard of design, production and 
precision testing methods, 

Firestone Tyre & Rubber Co. Ltd + Tate & Lyle 
Ltd + Reed & Smith Ltd « ‘Shell’ Refining & . VALVES OF BRONZE, CAST IRON AND CAST STEN 
Marketing Co. Ltd + Pfizer Ltd. “ i’ 





Among the country’s largest industries using 
CRANE valves extensively are:— 

Esso Petroleum Co. Ltd + British Nylon Spin- 
ners Ltd + Imperial Chemical Industries Ltd 


CRANE LTD., 15-16 RED LION CT., FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH. Branches: Birmingham, Brentford, Bristol, Glasgow, London, Mand 








DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 


PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. ae 


Hopper Barges, Screw Steamers, Side and Stern 


Paddle Wheel Steamers, Tugs, etc. 


New Buckets, Links, Pins, Gearing, etc., supplied 


for existing Dredgers. 








ba oo Seow Bow Well Bucket Dredger ‘“‘Abertawe’’ constructed for the Great Western Railway Company. 
160fc. x 40ft. x I4ft. Speed: 84 knots. Buckets: 27 cub. ft. Specified Dredging Output : 900 tons per hour. 


FLEMING & FERGUSON LTD.|, 


Phone Paisley 412! SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND: 


Lenden Agents: Mesers. NYE & MENZIES Led., Cape! House, 62, New Broad S&., £.C.2 





Tel. Add: “Pheanix, Paisley.” 
Phone: Lenden Wall 484 
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Years’ Experience 


‘* GRANBY ”’ Type Mine Car, single discharge 
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ROBERT HUDSON LTD., RALETRUX HOUSE, MEADOW LANE, LEEDS, II Telephone : Leeds 20004 
LONDON OFFICE : Locomotive House, 30/34, Buckingham Gate, S.W.! Telephone: ABBEY 7127. Telegrams: Raletrux Sowest 
WORKS AT LEEDS, BENONI (Nr. JOHANNESBURG), DURBAN, AND CALCUTTA. 
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gait CUTTING COSTS. 


a 


= is a very real factor in present day produc- 
tion, particularly where high speeds and 
feeds are employed. DAVID BROWN GEAR 
CUTTING TOOLS - whether hobs, gear 
shaper cutters, bevel cutters, rack type cutters 
or shaving cutters, will give you more gears 
per sharpening, longer effective: life and 
sustained accuracy. Hobs and gear shaper 
cutters, of both 142° and 20° pressure angle, 
are stocked in a wide range of standard 
pitches and are available for immediate 
delivery. Quick deliveries are given for 
other cutters. 


DAVID BROWN 


CORPORATION (SALES) LIMIT} 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 


CASTINGS 





Behind the absolute accuracy of every 
single William Lee casting lies 50 years of 
craftsmanship. Whatever the quantity, 
engineers have come to accept the 
true-to-pattern standard as normal. 

A fine tribute to the 

many craftsmen 


we employ. 


a ‘ 


(A Subsidiary of William Prestwich & Sons Ltd.) 


William Lee & Sons roves, sesovsum 
MALLEABLE IRON CASTINGS OF QUALIT IN QUANTIT 
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.». When Goodyear V-Belts are on the job! 


You get longer belt life, more efficient transmission 
with Goodyear V-Belts. There’s a wide range of 
these ‘ job-designed’ belts to suit every kind of 
drive — from huge multi-V installations to small 
F.H.P. applications. The Goodyear Service will 
help you select the right V-Belt for the job and 
advise on optimum working conditions. In this 


way, you can be sure of the greatest economy and 
the elimination of costly shutdowns. 


Consult your Goodyear Industrial Rubber Distributor 
or write to: 

The Goodyear Tyre & Rubber Co. (G.B.) Ltd., 

Industrial Rubber Products Dept., Wolverhampton. 


4; as ae DFY E A be INDUSTRIAL RUBBER PRODUCTS 


V-BELTS - TRANSMISSION & CONVEYOR BELTING - INDUSTRIAL HOSE 
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E.C.V. 


FOR MULTI-V INSTALLATIONS 


Withstand high starting torques, sudden 
shocks and pulsating loads. Minimum stretch 
and creep. Tough, rubber-impregnated fabric 
preserves tie belt section, resists side-wear 
and gives positive grip. 














F.H.P. 


FOR FRACTIONAL HORSE POWER LOADS 


Will absorb the shocks and strains of 
frequent starting and stopping. Also designed 
to withstand the high rate of flexing arising 
from the compactness of short centre, high 
speed, small pulley drives. 











Write for your free 
copy of our ALBION 
MACHINERY CATA- 
LOGUE-—260 pags; 
listing current holdings. 
Ask to be put on the 
mailing list. 


THO: :-W- WARD LTD : 


26311 (22LINES) 


TELEPHONE 


@ when you want= 


MACHINERY 


Remember WARDS might have at! 





TELEGRAMS 


London Office: Brettenham House, Lancaster Place, Strand, W.C.2. Telephore: TEM 1515 (12 lines); 


ALBION WORKS, 


‘FORWARD’ 


Telegrams: ‘* Toward, Phone.’’ 





See 


7>HMEP FP IER 
6.7 








COOPER ROLLER BEARINGS GO. LTD. 


KING'S LYNN. NORFOLK 





Phone: King’s Lynn 3447 Grams: ‘Bearings, King’s Lynn’ 
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LOW’S CARTHORSE SPEAKS 


Each year, about this time, when we 
read the report of the General Council 
of the Trades Union Congress, we chuckle 
once more at Low’s, the cartoonist’s, 
inspiration in representing the T.U.C. as 
acarthorse. For the report of its General 
Council has all the attributes of that 
animal. It represents the. considered 
opinions of a weighty and powerful section 
of the community and it has a ponderous, 
slow-moving dignity all of its own. No 
sparkle of wit enlivens it ; no shaft of 
humour is allowed to intrude. Levity, 
it is clearly felt, would be out of place. 
Even when governmental policy is under 
fierce attack there is not a trace of 
humanly understandable malice. Life is 
so solemn and earnest that those who 
compile the report hardly seem conscious 
that they may be biased and self-seeking 
in assuming that what would be good for 
trades unionists would necessarily be 
good, too, for the community at large. 
Governmental White Papers are usually 
serious enough. But by contrast with the 
report of the General Council they are 
light and airy reading! Indeed, one does 
not read the report. A more ponderous, 
a more dignified term is required. One 
studies it, preferably with deep attention. 

With a Conservative Government in 
power it is natural to think of the General 
Council as perpetually in opposition. It 
would be easy to assume that, like the 
Socialist Party under the same circum- 
stances, it will be bound to be deeply 
critical of anything and everything the 
Government proposes or does. But, in 
fact, these annual reports reveal a very 


different attitude. The trades unions, 
despite their political allegiance to 
socialism, claim to be non-political in 
character, and over wide fields of human 
endeavour the annual reports do show 
them to be thinking along lines that are 
not party political. Unlike the leaders of 
the Socialist Party the members of the 
General Council see no virtue in scoring a 
debating point. Indeed, in the context 
of so solemn a document as the report, 
the making of a scoring point would read 
like a scurrility ! Of course, the Govern- 
ment comes under criticism. But it comes 
under criticism whatever its political 
complexion. For the T.U.C. is a “ pres- 
sure group ”’ anxious to see certain things 
done as soon as possible, so that, even if 
the Government is moving in a desired 
direction, it is likely to be criticised for 
moving too slowly. The present report, 
for example, ‘‘ welcomes ” developments 
in technical education since the 1956 
congress was held, but emphasises that 
“the expansion of higher technological 
education’ can only be successful “ if 
based upon a substantially improved 
quality of technical education at lower 
levels,” which is also required “in the 
interests of the training of craftsmen and 
technicians.” Few, at least amongst 
engineers, will be disposed to disagree. 
The same, by no means unwelcome, 
tendency to press for more rapid changes 
is to be found, a little unexpectedly, in 
the Council’s comments on technological 
development. “Both industry and the 
community have more to fear from too 
slow rather than too fast technological— 


including automation—developments.” 
Would that the same view was as firmly 
held at lower levels of the trades union 
hierarchy ! In other fields the Council 
is concerned less to criticise than to inform 
the Government. Had the General 
Council been a party political body it 
could have made an issue of the Govern- 
ment’s proposal to link this country into 
a Free Trade Area around the European 
Common Market. A motion proposed 
by the Union of Jute Flax and Kindred 
Textile Operatives for presentation to the 
congress proposes that, should the Free 
Trade Area come into being, protection 
for the jute industry should be continued. 
No doubt there are other unions similarly 
opposed to free trade. Had the Council 
expressed opposition to the Government 
a fine party political issue might have been 
made of the affair. But, in fact, the 
Council has made no such issue of it. 
Instead, it has stressed to the Government 
the importance of certain factors which 
will need to be clarified in negotiating the 
Free Trade Area, in particular that all 
countries concerned shall be required to 
adopt policies leading to “a high and 
stable level of employment.” No doubt 
this responsible attitude will influence the 
policy eventually adopted by the Socialist 
Party. But, let there be no mistake about 
it, criticism, when the Council feels it is 
called for, can be sharp. The “ dilatory 
attitude ’’ of the Government towards the 
problem of Britain’s roads leads to the 
use of language hardly less outspoken 
than that which the Council uses to con- 
demn Tory economic policies. Like other 
bodies, the Council, when it made 
“vigorous representations” to the 
Government, received the reply that 
“future developments had to be decided 
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in the light of what could be afforded.” 
Does there lurk in the Treasury, we 
wonder, some idea that good roads are a 
luxury, that only plutocrats in expensive 
cars roll over them, and that expenditure 
upon them is anti-social in these egalit- 
arian days ? For only upon some such 
premise can the argument that the country 
cannot afford good roads be sustained. 
Now that the T.U.C. has added its voice 
to that of industry dare we hope for 
more energetic action? 

Only when it comes to study conditions 
of work, wages and economic factors does 
the Council become solidly partisan. On 
such matters the Council becomes not 
irresponsible, but blind to the strength 
of any view other than its own. Balanced 
assessments of national needs go by the 
board. No doubt, it should be so. The 
T.U.C. represents the workers, not execu- 
tives, professional men and industrialists. 
But it is much more important to note over 
how wide a field, as demonstrated by the 
General Council’s reports, there is near- 
unity between the views of industry and 
the trades unions, than to stress diverg- 
encies. The carthorse may wear economic 
blinkers and be inattentive to the national 
reins, but, on the whole, it wants to go 
where the industrial cart is best taken ! 


TECHNOLOGY AND WISDOM 


The extension, all over the country— 
and, indeed, all over the world—of 
facilities for advanced technological edu- 
cation carries with it a sense of alarm. 
This arises not from any failure to realise 
the need for increasing the number of 
competent technologists, but from an 
impression that we may be overlooking 
the paramount need for preserving and 
strengthening not only values of character 
and culture, but that curiosity and origin- 
ality which, in the past, has flowered in 
our workshops and in technical rather 
than technological schools. Again, while 
technology is ever advancing, wisdom is 
apt to remain static. ‘“‘ Knowledge comes, 
but wisdom lingers,” and we do well to 
remember the words of Churchill in that 
place where he tells us how “ The first 
duty of a university is to teach wisdom 
not a trade; character, not technicalities.” 
Writing some months ago on this same 
theme, Professor Coulson remarked that 
“Bigger and better scientific laboratories 
do not necessarily make for world peace 
or a harmonious balanced life ; a more 
extensive knowledge of electronics and 
metallurgical technique does not neces- 
sarily mean a mature judgment or a satisfy- 
ing personality.” It is very true, and we 
stand urgently in need of such a system of 
selection and of basic education as shall 
ensure the entry of candidates endowed 
with the requisite qualities. These must 
include, along with intellectual capacity, 
the human attributes imperative in leader- 
ship. 

It is futile to suppose—as apparently 
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some among us do—that the current and 
prospective expenditure of vast sums on 
buildings, equipment and teachers will 
necessarily result in establishing a stream 
of original thinkers or first-rank research 
students. Let us not forget that ‘‘ Epistle 
to the Reader ” which John Locke annexes 
to the “‘ Essay Concerning Human Under- 
standing.” ‘‘The commonwealth of 
learning (he writes) is not at this time 
without master-builders, whose mighty 
designs in advancing the sciences will leave 
lasting monuments to the admiration of 
posterity ; but everyone must not hope 
to be a Boyle or a Sydenham, and in an 
age that produces such masters as the 
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** METROPOLITAN CENTRAL TERMINI” 


“* Perhaps one of the grandest schemes of 
the railway mania period of 1845-6, was 
that for the Great Central terminus, which 
was to unite al! the lines north, south, east, 
and west of London into one great system. 
By it a man from Farringdon-street could 
have reached any portion of the wide 
world. ... From the report of the Metro- 
politan Railway Company, presented to 
the shareholders at the last half-yearly 
meeting, it appears that the royal assent has 
already been given to a bill extending the 
powers of the company for another year, 
giving ,it time to renew its applications to 
the different companies supposed to be 
interested in the undertaking. It seems 
that up to this time, no favourable answer 
has been received either from the Great 
Northern or the Great Western Com- 
panies ; indeed, far from this, the Great 
Western Company have positively refused 
to have anything to do towards contributing 
to the undertaking. ... 

“That some scheme will eventually be 
carried out for the more ready conveyance 
of passengers to the principal termini, there 
can be no doubt, and we are glad that the 
Metropolitan Company have succeeded in 
their application to Parliament for an 
extension of time, as, in another year, we 
may possibly see some persons disposed to 
invest in such an undertaking, which, if 
frugally managed, we believe must be 
remunerative. . . . In our opinion the 
existing companies are not likely to con- 
tribute towards any new schemes, especially 
through expensive districts. The passengers 
benefitted by any metropolitan lines must 
pay for the accommodation, and the fares 
must not be merged in those of the great 
lines if they are to be made remunerative.”” 











great Huygenius, and the incomparable 
Mr. Newton, with some other of that 
strdin, it is ambition enough to be 
employed as an under-laborer in clearing 
the ground a little, and removing some of 
the rubbish that lies in the way to know- 
ledge.” Speaking in January last before 
a conference of school masters at Oxford, 
Mr. R. Peddie, secretary of the United 
Steel Companies, pleaded for a “less 
specialised and more liberal education for 
scientific recruits to industry.” Among 
other things, Mr. Peddie is reported to 
have remarked that “ Many of the pro- 
ducts of our universities seem to have 
acquired the facility to absorb a vast 
amount of detailed knowledge. But they 


Aug. 30, 1957 


do not seem to have acquired the ability 
to relate this knowledge to external affairs. 
They have a great deal of factual know- 
ledge. But they seem to have no origin- 
ality of ideas, very little interest in matters 
outside their own particular field, very 
little enterprise, and often very limited 
ambitions.... What are you doing to 
them ? I wonder whether you have filled 
them with so much learning that you have 
killed their sense of curiosity ?” Surely 
it is impossible to stress too strongly the 
importance—in technologists or tech- 
nicians—of what Mr. Peddie calls the 
“* sense of curiosity.” 

Thomas Jefferson—himself a man of 
wide scientific knowledge, a classical 
scholar and the founder of the University 
of Virginia—is on record as having 
valued good humour “more than all 
things.” Ina letter written while President 
of the United States, he places the qualities 
of the mind in the following order :— 
(1) Good humour, (2) integrity, (3) 
industry, (4) science. Writing to Joseph 
Priestley on the value, in university educa- 
tion, of Greek and Latin, Jefferson remarks, 
“TI do not think them essential to the 
obtaining eminent degrees of science ; 
but I think them very useful towards it.” 
Jefferson and Priestley were men to whom 
science without culture and humanity 
was Sheer barbarity. Nothing would have 
better pleased them than that inscription 
carved on the facade of the main hall of 
Perth University, Western Australia, 
which tells the visitor how the building 
was erected “‘ To further the advancement 
of learning and the ennoblement of life.” 
The history of the twentieth century has 
not, up to date, encouraged us to believe 
that human nature necessarily grows better 
under the influence of what is called 
civilisation, since the first half of the 
century witnessed unparalleled scientific 
progress accompanied by mass barbarities 
surpassing the excesses of the sixteenth 
century. In such circumstances, we shall 
do well to remember the cautionary words 
of the Rouse Ball Professor of Mathe- 
matics at Oxford, who, in the letter from 
which we have already quoted, relates 
how, on a recent visit to the Massa- 
chusetts Institute of Technology, he was 
“interested to see right in the middle of 
the campus site a first-rate theatre and a 
chapel. Is there not here (he continues) 
a clue we might follow? If we concentrate 
solely on our technology we may even do 
harm (there is evidence that both on the 
Continent and in America it is the student 
of technology who is most easily misled 
by political catch-phrases).” Cicero main- 
tained that the greatest gift which could 
be offered to the State was to train 
youth and we may devoutly hope that in 
the new technological establishments now 
being created throughout the country, the 
development of character and culture shall 
proceed concurrently with the teaching 
of mathematics and science. 
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THE L.C.C.’s NEW TOWN 


It was recently announced that the 
Government has agreed, in principle, to 
the idea of the London County Council 
itself developing a new town. The 
Council has advocated this course for 
some time, so that a new town might be 
created “* specifically planned for receiving 
overspill from the County of London.” 
No site has yet been chosen, nor any 
special arrangements made for financing 
the project, which the L.C.C. estimates 
might cost £50,000,000, spread over ten 
years, if a town of 60,000 people is 
envisaged. 

Pressure for new buildings—housing 
and other classes of building as well—is 
evidently highest in and around London. 
Already most of the new towns cluster 
round the metropolis, and in spite of all 
the planning expedients so far devised, 
it is becoming increasingly difficult to 
retain much of the rural and agricultural 
nature of the home counties, where they 
border on Greater London, or where 
there are centres connected with central 
London by fast train services. In the past 
the L.C.C. has grappled with this situation 
by creating large housing estates in outer 
areas. The present approach, aiming at a 
complete new town, seems a far better 
one and, judging from the L.C.C.’s 
recent architectural achievements with 
‘ point blocks ” of flats interspersed with 
smaller buildings on large housing sites, 
it would appear that the L.C.€. will make 
a good job of the architectural layout of 
its new town. Thus, if it is essential to 
‘* overspill ”’ Londoners into other sur- 
roundings, then the L.C.C.’s idea of a 
new town seems to be the best one. The 
sociological and even political aspects of 
this policy are, of course, debatable, but 
the L.C.C. has had a housing problem for 
many years and presumably the experience 
thus gained would indicate that a pro- 
portion of Londoners have no objection to 
being ‘‘ overspilled.” 

We can only hope that the high standard 
of planning shown in these matters by the 
L.C.C. might also show itself in the future 
in the planning of modern roads in the 
London area. A _ progressive attitude 
towards motor traffic in urban areas— 
especially London—is at the heart of all 
these planning problems. A skeleton of 
efficient urban highways added to the 
basic services—railways, main drainage, 
and so on—already in existence, forms an 
essential basis for satisfactory planning in 
London. With this background, the other 
problems of planning would fall into 
perspective, and be more easily soluble. 
One of the incidental benefits of good road 
communications in London would be an 
easing of pressure on housing which 
might well outweigh the effect of a new 
town. 
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A Seven Day Journal 


Aircraft Problems 


SPEAKING in London last Tuesday, Sir 
Matthew Slattery, chairman of Short Brothers 
and Harland, Ltd., discussed some of the 
problems with which the aircraft industry 
was at present contending. His firm had 
invested in tooling and plant to enable it 
to build Bristol “ Britannia” turbo-prop 
airliners at a rate of one a week, although 
there was at present no prospect of such a rate 
of production being justified by orders for 
the machine. The actual building of an 
individual aircraft, assuming no delay due 
to late delivery of materials or components, 
occupied fifteen months, so that that time 
represented an irreducible minimum in which 
additional capacity could bear fruit. He 
observed that, because of this long time- 
constant in the production cycle, the Bristol 
Aeroplane Company was, a year ago, build- 
ing aircraft for stock, and in so doing had 
risked sums of the order of their issued 
capital. 

Sir Matthew also gave some details of the 
progress of the Short “ S.C.1 ” research air- 
craft, inspired by the proposals of A. A. 
Griffith for vertical take-off. Two airframes 
had been built, although only one set of 
engines was to be provided ; the lift engines 
had now been received at Belfast and the 
aircraft would shortly commence hovering 
trials, tethered in a gantry composed of 
Bailey bridge elements. Progress was slow 
on this project simply because it was financed 
sparingly by the Ministry of Supply, and, for 
example, work was confined to normal hours. 
He admitted that lack of expedition in funda- 
mental research endangered the future of an 
aircraft industry currently earning £100 
million per year, but pointed out that Short 
Brothers was 70 per cent Government owned 
and unable to raise further capital. 


The Radio Show 


As a shop window for Great Britain’s 
television, radio and sound reproducing 
equipment, the Radio Show, which opened 
at Earls Court on Wednesday last, appeals 
mainly to the layman. This year, for example, 
he notices a continued trend towards sets 
with larger television screens. The 17in 
size is still in the majority but more sets are 
being built around the 2lin screen and with- 
out any marked increase in overall size. 
Compactness is achieved mainly by the use of 
wide-angle screens with 90 deg. beam deflec- 
tion and with a reduction in the front-to-back 
length of the tube. To exploit this gain fully 
many makers have reduced the size of the 
cabinet by economising in the frontal framing 
of the screen and in the space occupied by 
components. Trends such as these are likely 
to be accelerated by the growing use of 
transistors and printed circuit techniques, but 
at present the main outlet for these techniques 
is in midget radio sets and miniature port- 
able television sets, some examples of which 
are to be seen at this year’s show. An inter- 
esting novelty is a very small radio set 
incorporating transistors and a “ solar bat- 
tery” made up of photo-sensitive cells. 
Transistors are also to be found in an 
increasing number of hearing aids. A new 
commercial application of closed circuit 
television principles is a two-way visual and 
aural communication system whereby fac- 


simile images can be reproduced in line or 
half tone (from transparencies and 35mm 
film strip, &c.) on the screens of special 
television-type cathode-ray tubes. The 
system uses “flying spot” scanning tech- 
niques and the visual information to be 
transmitted and received can be “ mixed” 
and filtered to give considerable operational 
flexibility. The master and slave units in 
such a circuit are connected by coaxial cable 
and transmission can be up to 2000 yards 
without amplification. 


International Commission on Irrigation and 
Drainage 


THE British national committee of the 
International Commission on Irrigation and 
Drainage has published a booklet describing 
the activities of the Commission, and in par- 
ticular of the British section. The aim behind 
this publication is to increase British par- 
ticipation in the Commission’s affairs. The 
leading part played by British civil engineers 
over the past 100 years or so in the creation 
and operation of vast irrigation systems and 
the river control works which serve them in 
India, Pakistan, Egypt, Ceylon and the Sudan 
is stressed, and the booklet goes on to point 
out that less spectacular but nevertheless 
substantial improvements in land drainage 
have also been effected in this country, par- 
ticularly during the last twenty-five years. 
The fund of British knowledge and experience 
thus acquired is valued by numerous countries 
now engaged on works of this nature. 
Increase of food production is now a pro- 
minent aim, and thus irrigation and drainage 
projects are likely to increase ; possibly 
twice as much large-scale engineering work 
will be needed for irrigation and drainage in 
the next fifty years, as was completed in the 
last fifty, according to one estimate. Such 
a situation, it is pointed out, can hardly fail 
to be of importance to British manufacturers, 
soil scientists and consulting engineers. 


A Thorium Zero-Energy Reactor 


IT is reported that an experimental zero- 
energy reactor, using thorium as fuel, is to 
be built at Winfreth Heath, Dorset. An 
announcement by The General Electric Com- 
pany states that it has been awarded the 
contract for the work. The reactor is 
expected to provide information on the 
properties of thorium, and is intended for 
operation at high temperatures produeed by 
external heating. The conditions obtaining 
in large reactors will be reproduced to some 
extent so that, although little power will be 
generated by the experimental installation, 
useful data are hoped for on the application 
of thorium in future nuclear power stations. 
The announcement follows on the U.K. 
Atomic Energy Authority’s annual report, 
recently issued, in which it was stated that 
high priority is being given to the develop- 
ment of a thermal breeder reactor working 
on the uranium—233/thorium cycle. The 
cycle depends on the presence of fissile 
uranium-233 in the core; neutrons released 
in its consumption are captured in thorium, 
which is transmuted to uranium-233. It is 
planned to use uncanned fuel able to with- 
stand temperatures of the order of 800 deg. 
Cent. High thermodynamic efficiencies and 
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low fuel costs are aimed at. It is hoped that 
the experimental reactor will come into 
operation in 1960. 


Oil Hydraulic Circuitry 


It has been observed that while the units 
of oil hydraulic gear are progressing in 
design, the pipework coupling them is 
advancing much more slowly and under- 
standing of the problems involved is imper- 
fect. In order to ameliorate the present 
situation, in which use is made of “ mystic 
numbers,” such as maximum bulk fluid 
speeds, a rig for measuring flow and loss 
characteristics of pipe fittings has been made 
available at the Mechanical Engineering 
Research Laboratory. The rig can provide 
flow rates up to 250 gallons per minute at 
pressures up to 800 lb per square inch with 
oil of two viscosities, and at closely controlled 
temperatures for power dissipations up to 
150 h.p. It is hoped by the laboratory that 
the conduct of a large proportion of all 
research on one plant may lead to all results 
being presented in the same form, and 
manufacturers interested in hydraulic piping 
are invited to send engineers to the labora- 
tory to carry out experiments with the rig on 
their own fittings. This use of the rig will not 
only, it is hoped, be of advantage to the users 
but also afford valuable contacts to the 
research staff and lessen the work of the 
laboratory. Applications for this facility may 
be made to the Director, M.E.R.L., East 
Kilbride, Glasgow. 


Model Engineer Exhibition 

THE Model Engineer Exhibition was opened 
at the New Horticultural Hall, Westminster, 
last week by the Earl of Northesk, the presi- 
dent of the Society of Model and Experi- 
mental Engineers. As in previous years, this 
exhibition shows the very wide field of interest 
the model has in all branches of industry and 
transport, and indeed how the enthusiast is 
prepared to turn his attention to practically 
any article of which a replica can be made as a 
working miniature providing it presents a 
challenge to his skill and ingenuity. The 
exhibition also includes a number of 
attractions designed to show the performance 
of some classes of the more spectacular 
models, such as miniature racing cars, ships 
and aircraft. A demonstration area has also 
been set aside and equipped as a model- 
making shop, perhaps more elaborately 
equipped than that of a majority of amateur 
model makers, but nevertheless providing 
useful guidance for the beginner. A feature 
of this exhibition has always been the way in 
which the large number of experienced model 
makers present are only too willing to give 
full details of the way in which they overcome 
problems of design and manufacture to 
those interested, and there is a vast fund of 
information available to the beginner at this 
demonstration area. It is of interest to note 
that this year work is shown of modellers 
ranging in age from eight to eighty-eight 
years, and individual models range in value 
from 5s. to £750. The standard of workman- 
ship is invariably very high and no engineer 
used to a fully equipped workshop can fail to 
admire the ingenuity, skill and patience with 
which precision work has been carried out, 
often with a minimum of somewhat crude 
tools. 
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Performance and Efficiency Tests on 
B.R. Class “8” Locomotive 


By O. S. NOCK, B.Sc., M.I.C.E., M.I.Mech.E., M.I.Loco.E. 


No. IJ—(Concluded from page 261, August 23) 


In last week’s article the author commented upon the basic performance charac- 

teristics obtained on stationary tests with this locomotive. In the present article 

controlled road tests are discussed, and the application of results to train services 

over the London Midland main line commented upon. There is also a reference 

to improvements made to the Western Region “* King” class engines, as a result 
of Swindon testing experience with the B.R.“‘ 8” engine. 


HE controlled road tests conducted with 

the B.R. “8” locomotive were unusually 
comprehensive in the amount of high speed 
and slow running involved, all at a constant 
rate of evaporation. Instead of the usual 
test course followed with locomotives under 
examination by the Swindon locomotive 
testing station, namely between Reading and 
Stoke Gifford, the trials were conducted 
between Marston Yard, 3 miles east of 
Swindon, and Westbury. This provided a 
fast run on the Bristol main line as far as the 
western approaches to Reading ; some slow 
running over the junctions at Reading West, 
Oxford Road and Southcote, and then a 
renewal of normal express speed, over the 
so-called “‘ Berks and Hants line,” through 
Newbury and Savernake. Even this section, 
however, included some stretches where a 
moderate restriction of speed was necessary. 
The steam rate was kept constant during all 
periods of restricted speed, by adjustment 
of the reverser, in conjunction with use of 
the brakes, even down to the speed of 15 
m.p.h. 

In Fig. 12 is reproduced part of a controlled 
road test on which the steam rate was 
30,000 Ib per hour, and the coal rate 4850 Ib 
per hour. It shows a stretch of fast running 
at a speed of nearly 80 m.p.h. on a slight 
descending gradient; the heavy slack to 


15 m.p.h. for Reading West junction, and 
subsequent running up the “ Berks and Hants 
line” as far as Newbury. This again includes 
a brief period of braking, in order to reduce 
speed to the stipulated maximum of 60 m.p.h. 
at Midgham. The gradients are shown in 
diagrammatic form at the top of the diagram, 
not to any vertical scale, but to indicate the 
actual slope and whether rising or falling over 
the length in question. It will be noted that 
when running towards Reading the test train 
was meeting an adverse wind of approxi- 
mately 10 m.p.h. On another occasion when 
the weather was calm the same steam rate 
produced considerably higher speed with a 
train load of 610 tons, against 586 shown in 
Fig. 12. Between Challow and Pangbourne, 
22-4 miles, the average speed was 81-4 m.p.h., 
as compared with 78 m.p.h. on the test shown 
in Fig. 12. Both runs are enough to show, 
however, in the most spectacular way, the 
free-running capacity of this locomotive with 
heavy trains. 


THE CRITERION OF FUEL ECONOMY 


The bulletin deals at some length with the 
economy of engine performance, and while 
the actual data discussed relates, of necessity, 
to no more than one locomotive, of a type 
that is not likely to be multiplied, the prin- 
ciples involved are fundamental, and of much 
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Tare Load — tons 
XX—Maximum power 2000 h.p. DE No. 10203—Bulletin 16. 


The diagram assumes grade 1A coal, 13,600 B.Th.U. per pound approximately. 


For typical grade 2B coal, 12,900 B.Th.U. per 


pound approximately, increase the coal per ton miles by 13 per cent and 20 per cent at the lower and higher boundaries of the 
hatched areas, respectively, and by 40 per cent at the assumed limit. 


Fig. 11—Cost of energy and performance, Euston to Rugby 
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Fig. 12—Part of controlled road test at a constant rate of steam production and utilisation of 30,000 Ib per hour—coal rate 4850 Ib per hour—load 586 tons passenger stock 


interest in relation to future locomotive power 
developments in this country. The criterion 
of fuel economy is the amount expended per 
ton mile. But in the haulage of passenger 
trains the paying load bears so little relation 
to the locomotive effort involved that the coal 
per ton mile must be related, for the most part, 
to the trailing tare load. Even this can be 
misleading, due to the variations in passenger 
loading experienced from time to time, and 
the variations in make-up of different trains. 


teristics of the line. The point-to-point times 
aggregating to the various total running times 
shown in the central vertical column have 
been calculated on the basis of a constant 
evaporation throughout. In this table par- 
ticular interest is attached to the overall 
schedule of 80 min from Euston to Rugby ; 
this is actually booked all the year round 
with the ‘‘ Midday Scot,” and during the 
winter months with the ‘‘ Royal Scot.”’ Both 
these are heavy trains, loading to 450 tons 


Euston-Rugby : 80 min Schedule 
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For example, 500 tons tare would involve a 
considerable difference in gross trailing load 
with a crowded sixteen-coach holiday train, 
carrying almost exclusively second-class pas- 
sengers, to that of a train like the 10.20 p.m. 
from Glasgow Central to Euston, which is 
confined to sleeping-car passengers only. In 
the former case the increment of gross over 
tare load would be 65 to 70 tons, while in the 
latter it would be 30 tons at the very most. 
With schedules based upon the trailing tare 
load the discrepancy could lead to the over- 
loading of a locomotive and consequent 
loss of time ; though generally speaking the 
schedules laid down for trains of the former 
category include a good deal of “ recovery 
time,” and are not planned so near to the 
normal maximum capacity of locomotives as 
regular business trains, the passenger loading 
of which is well known. 

In Fig. 11 is shown a “ Cost of Energy and 
Performance” diagram for the B.R.“8” 
“* Pacific” engine relating to the non-stop run of 
82-6 miles from Euston to Rugby. The values 
have been calculated from the basic perfor- 
mance data obtained on the Swindon tests, 
in due consideration of the physical charac- 


tare, or more, and it is interesting to observe 
how actual running times made by expert 
drivers compare with the theoretically derived 
values shown in Fig. 12. The following table 
shows summary details of four journeys made 
with class “‘8” ‘ Pacific” engines, and loads in 
excess of 450 tons tare. Where delays 
occurred on the service runs allowance has 
been made in the times tabulated so as to 
render the workings comparable. Of the 
locomotives concerned No. 46201 is of the 
earlier Stanier type having the same nominal 
tractive effort as the later ‘‘ Duchess ”’ series, 
but considerable less boiler capacity. 

The point that immediately strikes one’s 
notice is the difference between the theoretical 
and the actual starts. The B.R. “‘ 8” engine 
got nearest to the theoretical 8-8 min from 
Euston to Willesden, but the London Mid- 
land 4-6-2s were all nearly 2 min “ down” 
at the first timing point. Practical considera- 
tions enter into the working. Quite apart 
from a natural reluctance of drivers to pound 
their engines over the first miles of a long and 
strenuous run there is the risk of slipping on 
the 1 in 77 gradient of Camden Bank, and 
again in Primrose Hill tunnel. In consequence, 


the effort has to be increased after Willesden 
There is also a reluctance to approach a 
large centre such as Rugby working at the 
limit of brake power, and the majority of 
drivers ease off well before the station is 
closely approached. 

The bulletin analyses the 80 min Euston- 
Rugby timing with respect to the various 
factors affecting the coal per ton mile, and on 
the basis of performance of the B.R. “8” 
engine, some most interesting figures are 
tabulated, relating to the maintenance of the 
schedule with trailing tare loads of 210, 357 
and 556 tons. From a larger table in the 
bulletin the following details have been 
extracted : 


Euston-Rugby : 80 min Schedule 














Paredoad, tne ... ive cee ose 210 357 556 

Gross trailing load (tare plus 10 per 231 393 612 
cent), tons 

Gross weight, tons... ... ... ae 388 550 769 

Coalpertonmile,pound ...._.... 0-13 0-133 0-11 

Coal permile,pounds ... ..._...| 27:3 | 47-4 61-1 

Steam rate, pounds per hour .| 16,000 | 24,000 | 28,300 

Coalrate,poundsperhour ..._...| 1,805 3,040 4,000 

Traction drawbar horsepower 532 1,125 1,500 
(average) 

Estimated ‘coal per drawbar horse- 3°3 2-86 2-79 
power-hour, pounds 


This table emphasises the severe nature of 
this booking, seeing that even with a good 
basic coal consumption of 2-86 lb per 
drawbar horsepower-hour the coal per train 
mile is as high as 47-4 Ib with a tare load of 
357 tons. With the trains of 450 to 470 tons 
tare regularly worked on this service it would 
appear from observations on the footplate 
that the coal consumption of the ‘‘ Duchess ” 
class engines is somewhat lower than that of 
the B.R. “8,” and it will be interesting to 
compare the basic test results for the two 
classes when the bulletin comes to be pub- 
lished for the engine of the former class that 
was on test at Rugby at about the same time 
as the B.R. “ 8” was on test at Swindon. 





CARNFORTH—CARLISLE SCHEDULES 


The predicted details of performance over 
the London Midland line become of still 
greater interest when applied to the heavier 
road between Carnforth and Carlisle. Between 
Euston and Rugby, except at the start, actual 
running corresponds very fairly with theor- 
etical timings. It could, on the other hand, 
be argued that the closer timings are to the 
maximum capacity of a locomotive the 
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nearer will be the working to a constant rate 
of evaporation. There is no chance for a 
“let up”; the boiler must be steamed 
uniformly hard throughout. The gradient 
profile of the line between Carnforth and 
Carlisle is shown in Fig. 13 and the “‘ Cost of 
Energy and Performance ” diagram is shown 
in Fig. 14. The principal difference to be 
observed in comment upon this diagram, in 
contrast to that relating to the Euston-Rugby 
section, is that the locomotive can be steamed 
hard for no more than half the distance. On 
the steep descent between Shap Summit and 
Carlisle very light steaming is necessary to 
keep the train running at the highest speeds 
desirable over this road, and the only sections 
where a steam rate equal to that used on the 
ascending side can be used are in accelerating 
from Shap Summit to a speed of 70 m.p.h. 
or so, and once again in accelerating from the 
speed restriction imposed through Penrith. 

The point-to-point times and speeds 
observed in ordinary traffic are as much a 
measure of the individuality of the driver 
as of the thermodynamic or physical 
characteristics of the locomotives. Some 
drivers, no matter how late they may be 
running, or how excellent the machine in their 
charge, will never—it seems—take advantage 
of the long falling grades. Others might 
moderate their downhill speeds with a rough 
engine, while yet a third category descends 
like a thunderbolt whatever the locomotive is 
at their command. But one frequently notes 
considerable variations on the uphill stretches; 
anything approaching a constant rate of 
evaporation does, indeed, seem rare. 

In the accompanying table the theoretical 
point-to-point times for a run of 73 min, 
pass to stop, are shown against details of 
four actual journeys, when the overall time 
was similar. 

The variations in driving practice to be 
noted over this route could not be exemplified 
better than by comparison of the work of 
engines No. 46227 and No.46237. Bothengines 
passed Carnforth at 72 m.p.h., after which 
No. 46237 fell steadily behind on the climb to 
Grayrigg. This latter engine might have kept 
the B.T.C. point-to-point time from Oxen- 
holme to Tebay had not the driver practically 
shut off steam after Low Gill (see gradient 
diagram, Fig. 13) and commenced the ascent 
of the Shap Incline at no more than 53 m.p.h. 
On the comparison run No. 46227 worked up 


Carnforth-Carlisle 
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Fig. 14—Cost of energy and performance, Carnforth to Carlisle 


to 70 m.p.h., “ charged” the Shap Incline, 
and made a fast time to Summit even though 
speed eventually fell to a lower minimum than 
registered ontherun with No. 46237. Thelatter 
engine was then taken at unusually high 
speed down to Carlisle. The large modern 
“* Pacific” engines are, however, very prone 
to slipping on the steep gradients at times of 
inclement weather, and driving technique of 
the kind displayed with engine No. 46227 be- 
tween Tebay and Shap Summit is sometimes 
used to avoid the necessity of long cut-offs 
and hard pounding, which might give rise to 
slipping. There are, indeed, many local 
icrcumstances that influence train working 
over a route such as that between Carnforth 
and Carlisle, and give rise to wider variations 
between theoretical and actual point-to-point 
times than are seen on routes of more even 
grading. 
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Fig. 13—Gradient profile, Carnforth to Carlisle 


DEVELOPMENTS AFTER THE TESTS 


Although the B.R.“ 8” locomotive No. 
71000 is the final development of the British 
steam express passenger locomotive and 
therefore of considerable historical interest, 
the devotion of so much time and care to the 
securing and analysing of test data might 
have been considered unnecessary in view of 
the impending substitution of diesel and 
electric power on the heaviest main line 
duties. But advantage has been taken of the 
experience gained in the testing of No. 71000 
to improve still further the performance of 
Western Region steam locomotives. It was 
largely as a result of the good impression 
gained from No. 71000, and the London 
Midland “ Duchess ” class 4-6-2, that the 
decision was taken to modify the “‘ King ” 
class 4-6-0s still further, by the fitting of the 
double blast pipe and chimney. As a basis 
of comparison, the equivalent drawbar 
horsepower resulting from a firing rate of 
3000 Ib of coal per hour has been tabulated. 








Coal Rate 3000 lb per Hour 
é | 
Engine class ... ... ... “ie” | BR" 8°’ “King ”’ 
Improved 71000 Double 
draughting chimney 
single 
chimney 
rate, pounds per] 24,850 23,800* 25,600 
ur : 
Equivalent d.b.h.p.: 
At60m.p.h  ... ... 1,135 1,300 1,250 
AtPOMBM. § ... <a, 965 1,180 1,090 
At80m.p.h  ... ... 735 990 865 














* Using Grade 1A South Kirkby coal. 


From the above it will be seen that on the 
“ King ” class engines the equivalent draw- 
bar horsepower, for an equal coal consump- 
tion, has been increased by 10-1 per cent at 
60 m.p.h., by 13 per cent at 70 m.p.h., and 
by no less than 19-5 per cent at 80 m.p.h. 
This valuable improvement can be traced 
directly to the successful working of the 
B.R.“8” engine. It will also be seen that 
although the “King” boiler produces. a 
greater volume of steam per pound of coal 
fired, the higher cylinder efficiency of the 
B.R. “8” engine produces higher equivalent 
drawbar horsepower for the same weight of 
coal fired, 
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: A long-range semi-active homing anti-aircraft missile 
at propelled by ram-jets, the Bristol “‘ Bloodhound” can now 
aT) be illustrated and, to some extent, described. It is part of 
4 a weapons system in production for the Royal Air Force and 
available to Commonwealth and N.A.T.O. countries. 
0 
“ T= have recently been disclosed some details of the Bristol 
* Bloodhound ”’ surface-to-air missile, which is now in production at 
. five factories in this country operated by the Bristol Aeroplane Company 
and Ferranti, Ltd.: it is claimed that the labour force engaged on 
. the weapon is the largest on such a task in Western Europe. Work 
on the weapon system was commenced by Bristol in 1949, making it 
7 the newest of the first generation of British missiles, although it is 
one of the first to be to any extent declassified. 
7 The system acts as follows : a long-range radar system first detects the 
approaching aircraft and passes the bearing and elevation of the target 
, to the defenders, who aim an “ illuminating ”’ radar upon it. Details 
of the radar installations have not been made known, and it remains 
speculative whether the link between early warning and weapon radar is 
automatic or human. The weapon radar is range-finding, and the beam 
5 is narrow enough to enable two aircraft in formation to be attacked 
| simultaneously. At a suitable time a “‘ Bloodhound ”’ is discharged on the 
] bearing, in azimuth, of the target, and proceeds to home upon the target 
as “seen” by the reflections from the ground radar. The claim is made 
for the guidance that it can compute the optimum 
~~ course for the shortest time of flight: this 
mit. implies a highly refined intelligence and almost fairings which can be seen round the body: well as of such missiles as “ Talos.’ The only 
certainly requires the missile to intercept also these are more closely pitched in the plane of other aerofoils are fixed stabilisers in the plane 
the transmissions from the ground to provide a_ acceleration forces. The nose appeared to be a_ of the wing: these are rectangular in plan, 
time base for range-finding. A suggestion of light alloy spinning, but this may not be the case parallel in section with leading and trailing edges 
equipment for this purpose can be detected. The on actual rounds since the homing receiver is straight tapered. There are no fins, the ram-jets 
lo. safety and arming devices, fuse, warhead, and probably in the nose. The fuselage is built of presumably providing sufficient keel area aft. 
sh self-destruction provisions cannot at present be light alloy in the accustomed aircraft manner, Control is by altering the incidence of each 
nd described. mainly flush riveted, but with numerous screwed wing as required, a system which is expected 
st The general arrangement of the missile, which attachments. Just in front of each engine are to give the fastest possible response since it is 
he weighs of the order of 2000 Ib, can be discerned _ two hinged access panels, and in the foremost bay not necessary to change the attitude of the vehicle 
ht in the illustrations. It is accelerated by four there is a large cap which may well be a kerosene before acceleration can be developed: it is 
Bristol solid-propellant boosters, each with a filler. The fuselage continues at full diameter to probably expensive in control power, particularly 
of very large swept-back fin of plywood covered in the front of the engine mountings, andis thena as “ twist-and-steer ” is employed, but since the 
id sheet metal, which are pivoted to a ring fitting frustum ofa coneto the tail, whereitishollowfor vehicle appears to be symmetrical it is probable 
ne into the back of the fuselage : When the total accessto servicesontheground. Thetwo“Thor” that no more than 90 deg. of roll isever demanded. 
1€ thrust of the boost appendages becomes less than engines are mounted on shallow pylons near the The tail-plane may be required to operate in 
0 their drag, they move backwards relative to the intakes, with fairings filling part or in some cases a severely disturbed wake, but its duty is 
of vehicle—the engines being assumed to have lit all of the length of the gap between engine and probably fairly simple. Near the root the tail- 
1s up—and the forward attachments become free. body. At the rear end the ducts are located by plane has its trailing edge thickened, and this 
n Small aerofoils on the front mountings of the a pair of pins running fore and aft, and allowance may be to accommodate a receiving aerial of 
rockets draw the noses out to bring the casings for expansion of the motor is of the order of very short wavelength. The aerofoils are fabri- 
o at right angles to the direction of flight, thus jin. In the front of each engine pylon is an air cated and not solid, metal skinned and probably 
oo allowing separation to be rapid and devoid of intake for auxiliary services : this, like the main stiffened with a non-metallic core. 
interaction between vehicle and boosts: the engine intake, is an oblique-shock inlet with a Little can be said of the functioning of the 
le ease of separation is, of course, one of the justi- pointed centre-body. vehicle. The compressed air from the above- 
is fications for the high drag of wrap-round The “Bloodhound” is a monoplane with mentioned intakes is the major energy source, 
ir boosters. The vehicle proper carries a nose wings of double wedge section mounted on pivots delivering fuel to the engines and hydraulic 
f section and warhead, attached by a number of at the deepest point of the chord : the plan-form fluid to the flying control system: electricity 





forward-facing screws running into the small 





is remarkably evocative of the Miles M.52 as 


A “Bloodhound” on its transporter: it is seen raised for transfer to the launcher 


Supplies may be from accumulators. A typical 
hydraulic pump runs at 32,500 r.p.m. and draws 
20 h.p. from a single-stage reaction turbine about 
8in in diameter: 1500lb per square inch is 
developed by a centrifugal impeller with four 
straight radial vanes about 4in in diameter. The 
shroud in which the impeller runs is free to 
rotate and actually idles at about half pump 
speed : assuming drag forces to increase faster 
than linearly with speed, it can be seen that this 
device improves efficiency. The pump has a 
non-return valve, possibly only for ground 
testing but probably because an accumulator is 
incorporated, and a hydraulic servo mechanism 
on the pump regulates output pressure by a 
butterfly valve in the air inlet. The fuel pump has 
a single stage impulse turbine running at 30,000 
r.p.m. and able to deliver 45,000 lb per hour at 
800 Ib per square inch: this performance is 
perhaps three times greater than that of the 
hydraulic pump, and suggests that the two are 
in series, the air passing first through the impulse 
turbine and, after being further cooled in the 
reaction turbine, being in all probability allowed 
to pass aft inside the body, cooling electrical 
gear or the structure adjacent to the engines. 
The performance quoted for the fuel pump must 
be regarded as an occasional maximum, since 
the fuel carried on the vehicle would be ex- 
hausted in the order of one minute at the rate 
mentioned, and the ram-jet is used principally 
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because of its ability to give long flight times. 
The engine fuel controls are able to sense air 
mass flow and regulate the fuel accordingly 
to maintain the design shock disposition at the 
intake : very rapid and wide variation in thrust 
is called for in order to maintain the required 
flight Mach number in manceuvres, and it was 
demonstrated on the test bed that this has been 
achieved, the response time being of the order of 
one to two seconds. (A surprising feature of this 
demonstration was an occasional shower of 
sparks at the outside of the exhaust stream.) It 
is now known that the streams of fuel seen 
running back down the centre body are com- 
posed of fluid which has exhausted its pressure 
in operating the fuel control device, situated 
within the centre body, and has therefore to be 





immediately 
can be 


launcher : 
“e Thor ” 
detected one of the auxiliary intakes 


A ‘“*Bloodhound’’ on its 
beyond the centre-body of the 


dumped : the use of a ring of holes prevents it 
affecting the symmetry of the flame.* Of the 
control gear nothing can be said: the gyro- 
scopes coast during flight, implying that a 
certain period of preparation for flight is re- 
quired. 

The launcher is zero-length, short hinged legs 
supporting the front attachments of two adjacent 
boosters and the vehicle being held by the boost 
thrust ring. Through this ring pass, from the 
launcher, a screened electrical lead and three 
armoured fiexible hoses, two for hydraulic fluid in 
and out and one for compressed air. The missile 
can thus be functionally checked without dis- 
mounting it. It is loaded in the horizontal attitude 
fromacarrying trolley: a hydraulic ram then raises 
it to the firing position, dictated presumably by 
the need for the boosters to fall clear of the site, 
and the linkage below the launcher is pinned in 
the straight attitude. The launcher is rotated by 
a hydraulic motor on the turntable driving a 
pinion engaging an internal ring gear on the base. 
To the launcher can be fitted adaptors to enable 
the front and rear two-wheel bogies of a 3-7in 
gun carriage to lift and transport it. Missile and 
launcher are camouflaged dark green, and it is 
the intention that the missile can stand, un- 
covered except for the air intakes, for long 
periods. 





*The “Thor”? was described in THe ENGINEER, August 10, 
1956, page 203. 
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Radial Flow Machinery 


Two new examples of gas turbine technology feature radial flow components, in 

one case because of the practical advantages in a small turbine, and in the other 

because of the need for an easily matched characteristic on a single-shaft 
mechanical-drive engine. 


A FRESH example of the trend towards simple 
gas turbines offering lightness and com- 
pactness rather than efficiency is the Ruston 
“TE” engine of 430 b.h.p. This is of the 
classical Whittle conception with a single 
centrifugal compressor but a three-stage turbine ; 
it is unusual in having two plain bearings, set 
outside the turbine-compressor assembly. 

The single-stage unshrouded centrifugal com- 
pressor gives 3-5:1 pressure ratio. Both the 
impeller and separate inducer are manufactured 
from high-tensile alloy steel or, alternatively, 
high-strength Martensitic stainless steel where 
corrosive conditions are expected. There is a 
single reverse-flow combustion chamber, burning 
distillate fuels. 

The three-stage axial-flow turbine has 
unshrouded Nimonic 90 blades designed for 
equilibrium vortex flow, the blades being retained 
in the “ fir-tree’’ slots by Nimonic locking 
strips ; all twist is applied to the rotor blades. 
The separate discs are forged in high-temperature 
stainless ferritic steel and the faces of these discs, 
together with the blade roots, are cooled by air 
taken from the compressor outlet and fed down 
the central shaft. 

The Nimonic 75 stator blades are cut from 
rolled strip section and retained in their austenitic 
steel shroud segments by welding: the shaped 
holes are cut in the shrouds by spark machining. 
The complete turbine stator is composed of 
eight independent segments, the ends of which 
are located on unsplit rings on the turbine 
central and exhaust housings. Gaps between the 
segments accommodate the circumferential ex- 
pansion without any radial distortion, sealing 
strips being fitted between the segments to 
prevent gas leakage. 

Behind the turbine a spider is supported 
kinematically by flexible strips in a tangential 
plane at the ends of the radial struts. The struts 
carry oil to and from, 
and cooling air into, the 
rear bearing housing. 
The far end of the rotor 
assembly, which is dy- 
namically balanced after 
being built up and with 
the compressor baffle 
and turbine inlet casing 
supported around it, as 
it is seen in Fig. 2, drives 
by means of a toothed 
coupling a David Brown 
reduction gear, which 
makes an_ interesting 
comparison with that of 
the large gas turbine de- 
scribed on page 319. This 
also is a planetary gear 
and not truly epicyclic, 
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collapse of oil pressure; the single shaft 
construction facilitates close steady speed- 
keeping, while speed can be reduced to 33 per 
cent maximum at zero power. An auxiliary oil 
pump running off the starter batteries is used at 
starting and while the engine is cooling down. 
Safeguards are also provided against overspeed 
and over-temperature. 

If required, the baseplate can carry the driven 
unit, the use of toothed couplings within the 
gearbox allowing a certain amount of tolerance 
on location. As on the Ruston ‘‘ TA,” the 
lubricating oil is contained within the frame 
below the engine, as seen in Fig. 5. 

The engine runs at a design pressure ratio of 
3-5 and a turbine inlet temperature of 800 deg. 
Cent. (1470 deg. Fah.), giving 430 h.p. in an 
ambient temperature of 80 deg. Fah. (repre- 
sentative of a ship’s engine-room) with an 
efficiency of 12 per cent. One intended for 
marine auxiliary use can be seen in action at the 
Engineering, Marine, Welding and Nuclear 
Energy Exhibition. 

On the stand of B.S.A. Motor Cycles, 
Ltd., at the same _ exhibition, there was 
displayed the smallest of three series of 
turbo-blowers, the 100/200, 200/400, and 
400/600, these figures suggesting the horse- 
powers of the engines with the supercharger in 
question installed. The air delivery of each size 
is indicated in the diagram Fig. 4; a compressor 
efficiency of 80 per cent is expected at the design 
point, and turbine inlet temperatures of 750 deg. 
Cent. intermittently and 650 deg. Cent. con- 
tinuously are acceptable. 

The design of the unit has been discussed at 
some length* and the construction can be 
studied in Fig. 1. The intention has been that 





* C. A. Judson and E. Kellett, “* The Design and Development 
of Small Radial Flow Turbo-Chargers,”’ I.Mech.E., Symposium 
on Superchargers and Supercharging, April, 1937. 
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and there are three 
planets which afford 
complete location of the 
input and output wheels. 
The reduction provided 
is large—19,250 r.p.m. to 
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—and helical teeth are VAY, 
used ; all the gears are Y Yul, 
MAAG ground. The » 
gearbox bearings are i 

white metal on steel back- Z 


ing. The gearbox drives 
the fuel pump, lubricat- 
ing oil pump, governor 
and tachometer, and ac- 
commodates the electric 
starter motor. The 
governor is centrifugal, 
with hydraulic trans- 
mission running off the 
lubricating supply to 
give protection against 
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Fig. 1—Section through turbo-charger with single-entry turbine 
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Fig. 2—The turbine rotating assembly ready for balancing. The teeth on the 
front of the shaft engage a coupling leading to the gearbox 


manufacture of the machines should be under- 
taken as largely as possible within the B.S.A. 
group, and thus there is a widespread use of 
castings, including sand, lost wax, and pressure 
die castings, and the turbine wheel is of Jessop 
G.18 B for machines running at compressor 
pressure ratios of 14; for 2:1 Nimonic 90 is 
used. The turbine casing is of a specially 
developed low-chromium low-silicon iron, cast in 
sand. A radiation shield separates the turbine 





Fig. 3—Turbo-charger with single-entry turbine ; the 
rotors are also shown, the turbine having a Hirth 
coupling 


from the light alloy casings ; no external cooling 
is required, nor is cooling air bled from the 
compressor. The rotating assembly is aligned by 
Hirth couplings and secured by a steel stud 
screwed into a plug hole in the turbine ; splines 
on the stud engage others in the shaft to provide 
locking, and to ensure that the rotor can be 
assembled with the stud right home the number 
of splines is not a multiple of the number of 
serrations on the coupling. To preserve the very 
high degree of balance needed by running speeds 
of the order of 60,000 r.p.m., the couplings are 
marked and must always be assembled in the 
same attitude. The experience with these units 
has been that fouling of the turbine never occurs, 
but that cleaning of the compressor may be 
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Fig. 4—Engine throughput covered by B.S.A. turbo- 
chargers 
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necessary as often as 
every 1000 hours. The 
bearing life is already 
established as over 8000 
hours, and it is expected 
that overhaul lives will 
be made to match those 
of the engines. 

As an alternative to 
the symmetrical single- 
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Fig. 5—The engine is seen fitted with a torch igniter but no sprayer. 








entry turbine casing 130 
shown in Fig. 4, there \ 
is a casing with two tan- 120 
gential intakes. The 





compressor can be as- 110 
sembled at any attitude 
with respect to the tur- 
bine at 30 deg. intervals; 100 
the shaft must be hori- 























zontal. Muchstudyhas * 99 
been devoted to the 4 
matching of engine and = g 
turbo-blower, the |! 
method of obtaining the << 
highest output is to §& 70 
match for maximum ~ 
torque and, at higher 60 
engine speeds, by-pass 

the exhaust turbine to 50\- 


maintain a constant 














charge pressure — the 























limitation of turbine 1000 
speed is in this way 
avoided. The maximum 
torque may be prescribed 
by smoke limit, turbine 
temperature, or, on enginesnot specially designed, 
cylinder pressure. 

An example of a blown engine demonstrated to 
us was a 9-6-litre Volvo running at a boost of one 
atmosphere ; at 1500 r.p.m. the best efficiency 
was obtained at a brake mean effective pressure 
of 150 1b per square inch and a consumption of 
0-352 lb/b.h.p.-hour. At 2000 r.p.m. the effi- 
ciency had dropped, but was better at 150 Ib per 
square inch b.m.e.p. than the peak with the engine 
at this speed and turbo-charged to 1-5 atmo- 
spheres. With the gas by-passes closed at all 
times it was shown that abrupt acceleration 
produced but slightly black smoke. 

This engine has now been developed, by 
application of an intercooler, to give 180 Ib per 
square inch b.m.e.p. at 1200 r.p.m.; this is 
obtained with a turbine inlet temperature of 680 
deg. Cent. 

To confirm the advantages of the pressure- 
charged engine in operation, trials were carried 
out with a B.S.A. turbo-charger added to the 
4-5in by 5:5in, six-cylinder Daimler “ C.D.6” 
engine installed in a double-deck bus, with the 
result that the output became closely similar 
to that of the alternative Sin bore engine used in 
adverse territory. The experimental vehicle was 
taken to a municipality with large-engined buses 
in service and a series of service trials carried 
out. 

The improvement in fuel consumption was 
sometimes 2 per cent, and in one case, on a route 
giving a very low fuel utilisation, 7-2 per cent. 
An exception was a route along poorly surfaced 


1200 1400 1600 1800 


r.p.m. 


Fig. 6—Characteristic of turbo-charged 8-6-litre engine 


and narrow twisting lanes, on which fuel effi- 
ciencies. were 5 or 64 per cent worse. How- 
ever, the trials were conducted with an all-speed 
governor which failed to respond to the final 
decrement of engine speed as the vehicle was 
stopped, as shown by the engine stalling on down 
grades, or gaining speed on up grades when 
neutral was selected. Tests showed that the 
fluid coupling might be dissipating the equivalent 
of 3:25 pints per hour of fuel instead of the 
normal 1-5 pints per hour when idling, while the 
fast idling in neutral was costing at least 0-5 pints 
per hour. Allowance for this shortcoming in an 
individual fuel pump suggested that even on the 
least favourable route turbo-charged vehicles 
would be more economical than larger-engined, 
normally aspirated examples of the same power. 
It should be noted that the six-cylinder vehicle 
was ballasted to the same weight as the original 
bus, so that additional savings on fuel, tyre wear 
and driver’s effort are to be envisaged. Fig. 6 
shows a set of characteristics for the turbo-blown 
Daimler engine. Peak cylinder pressures have 
been measured on this engine, both normally 
aspirated and at its nominal 1 atmosphere boost. 
Normally aspirated, the peak pressures fall with 
speed, and the highest figure observed is 920 lb 
per square inch at 1000 r.p.m. and 100 b.m.e.p. 
Turbo-charged, the peak pressures at the same 
torque are 1000 lb per square inch at 1000 r.p.m. 
and 1150 lb per square inch at 1800 r.p.m.; these 
figures fall to 870 lb per square inch and 990 Ib 
per square inch if injection is retarded to 
21 deg.’b.t.d.c. instead of 27 deg. 
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Design of the Foundations of the 
Shell Building, London’ 


By G. M. J. WILLIAMSt 


The Shell building will impose varying pressures on the ground, ranging from a 
net increase of 2-2 tons per square foot to a net decrease of 1-8 tons per square 


foot. 


The site is underlain by London clay and considerable differential settle- 


ments will occur. Several tube railway tunnels pass under the site and the adjacent 
foundation loads must be taken below them. Some other parts of the building 
must also have deep foundations to avoid excessive differential settlements: 


these will consist of concrete cylinders cast in situ with enlarged bases. 


The 


remainder of the building will be supported on shallow foundations resting on 

the London clay. The excavations for the large basements will cause the London 

clay to swell, resulting in an upward displacement of the railway tunnels. It 
is estimated that this will be between 0-8 and 1- Sin. 


HE Shell Company’s building, now under con- 

struction on the South Bank, marks a new 
departure in London building. The designers 
have provided a large open area at ground level 
for public amenities, combined with sufficient 
office space to make the project financially 
possible, and proportionate car-parking space. 
They have also had to provide extensive recrea- 
tional facilities, including restaurants, gymnasia, 
a swimming pool and a cinema. These require- 
ments have led to a relatively small part of the 
site being occupied above ground by office 
blocks, including one block of twenty-seven 
storeys, and deep basements over the whole site 
to accommodate the garages and spaces requir- 
ing large spans, such as the gymnasia, swimming 
pool and cinema. These must be placed under- 
ground to leave sufficient open space at ground 
level. The strata under the site are shown in 
Fig. 1. This land was once part of the riverside 
marshes and was raised to its present level about 
200 years ago. Immediately below the filling 





* This paper was presented at the Fourth International Con- 
ference on Soil Mechanics and Foundation Engineering. Here we 
abstract from Volume 1 of the proceedings of the conference, 
which are published by Butterworths Scientific Publications, 
88, Kingsway, London, W.C.2. 

t Scott and Wilson, Kirkpatrick and Partners. 
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Fig. 1—Typical strata under the site 


there is a stratum of very soft, recently deposited 
clay of thickness varying up to 20ft, containing 
occasional layers of peat. This clay, which has a 
cohesion of about 4501lb per square foot, is 
locally referred to as “‘ Bungum.’’ Beneath the 
Bungum there lies a stratum of dense sandy 
gravel which is saturated with water under a 
slight artesian head, with a rest-level about 15ft 
below the ground surface. Standard penetration 
tests made ift this gravel gave results between 
forty-five and seventy blows per foot penetration. 

Beneath the gravel lies the London clay—a 
stiff, fissured, over-consolidated Eocene clay 
which is about 100ft thick under this site. A 
large number of 4in diameter undisturbed samples 
were taken of the London clay, and the variation 
with depth of their properties is shown in Fig. 2. 
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the properties of the London clay, shallow foun- 
dations could be provided which would be safe 
against shear failure. Even the heavily loaded 
tower would only exert a pressure of about 3-8 
tons per square foot on a raft of area equal to that 
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Fig. 3—{a) Average total weight per unit area in 
tons per square foot. (6) Average net weight per 
unit area in tons per square foot. 
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Fig. 2—Soil properties 


In a few cases the effective stress parameters, 
c’ and ¢’, were determined by measuring pore- 
water pressures in undrained triaxial tests. They 
were found to be 300 Ib per square foot and 20 
deg. respectively. The coefficients of volume 
change in compression plotted in Fig. 2 are the 
values for an increase in effective pressure of 
1 ton per square foot beyond the pre-consolida- 
tion pressure of each specimen. The coefficients 
of volume change in swelling were determined for 
a decrease of 1 ton per square foot from the 
Critical pressure, ie. the pressure required just 
to stop the sample swelling when water is first 
put into the consolidation cell. The coefficient of 
consolidation c, was found to be independent of 
depth, with an average value of 4 sq. ft. per year. 

Comparing the pressures shown in Fig. 3 with 


of its superstructure, and such a raft would have 
an ultimate bearing capacity of at least 11 tons per 
square foot. It would settle about Sin in 100 
years, after making allowance for the weight of 
the soil excavated, and a stiffened basement 
would be necessary to avoid dangerous differen- 
tial settlements towards the corners. Otherwise 
this settlement could be accepted provided, first, 
that there was no danger of the tower tilting, and 
secondly, that any adjacent parts of the building 
could be planned to limit differential settle- 
ments between them and the tower. In other 
words a shallow foundation on top of the London 
clay could be provided for a tower of twenty- 
seven storeys provided that it was at the centre of 
a symmetrically loaded area, and that the number 
of floors and depth of the basements of the sur- 
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rounding structure were planned to eliminate 
serious differential settlements. A cross-section 
of such a building is shown in Fig. 4. 

However, in the present case, if they were both 
founded on top of the London clay, the presence 
of the Chicheley Street wing on one side of the 
tower with nothing to counterbalance it on the 


_27 Storeys 





10 storeys 


6 





Fig. 4—Section of building planned to minimise 
differential settlement 


other side would cause a differential settlement 
of about 2in to develop across the tower in 50 
years. This tilt would be too great to be accept- 
able. Neither is the second requirement for a 
raft foundation met because adjacent to the two 
shorter ends of the tower there are areas with deep 
basements and no superstructure. The swelling 
of the London clay due to the reduction of verti- 
cal pressure could cause these areas to heave 
about 3in in 50 years, when there might be a 
differential movement of up to 7in between them 
and the tower. For these reasons it was decided 
to found the tower at a depth sufficient to elimi- 
nate the majority of the settlement attributable 
to the London clay. 


UNDERGROUND TUNNELS 


Four tube railway tunnels lie in the London 
clay beneath the site in the positions indicated 
in Fig. 3. These tunnels are lined with bolted 
cast-iron segments, the rails restifig on concrete 
inverts cast inside the lining. There will only be 
5ft of soil between the basement floor and the 
crown of the upper Bakerloo Line tunnel crossing 
the upstream section of the site. The heaving of 
the London clay caused by the reduction of the 
overburden when this basement is excavated will 
cause these tunnels to rise appreciably. This 
heave can be divided into the “‘ elastic’ heave 
which will occur immediately, and the slow swell- 
ing due to the reduction of the vertical pressure 
in the underlying clay which will persist for several 
centuries. The rapidly occurring “ elastic” 
heave would be much more likely to damage the 
tunnels than the subsequent swelling, because the 
latter will occur so slowly that the tunnels will 
be able to adjust themselves to the change in shape 
by plastic deformations and small movements 
between the segments. 

If a value can be assigned to Young’s modulus 
for the underlying soil, the “‘ elastic’ heave can 
be calculated. Unfortunately, very few measure- 
ments have been made of Young’s modulus for 
London clay in unloading ; however, a value 
of 1000 tons per square foot was assumed. 

Since the basement excavation is some 5O00ft 
wide and the London clay is only about 100ft 
thick, the various strata beneath the London clay 
could also contribute to the heave. The Thanet 
sand and the chalk are not likely to swell per- 
ceptibly under the decrease in vertical pressure, 
and Young’s modulus for them has been assumed 
infinite ; but the Woolwich and Reading beds 
contain clays whose properties as measured in 
the laboratory did not differ greatly from those 
of the London clay, and thus a value of 1000 tons 
per square foot could also be assumed for Young’s 
modulus of these beds, to simplify thecalculations, 
However, the Woolwich and Reading beds con- 
tain a number of strata of sand, so that their 
average Young’s modulus is probably greater 
than this. Furthermore there is evidence ob- 
tained, during tunnelling through them, that the 
Woolwich and Reading clays are much harder 
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than the London clay, and sample disturbance 
may have caused the laboratory tests to give low 
values for the various properties of these clays— 
in one case 200 blows were required to obtain a 
4in sample of these clays. 

Assuming an average value of 1000 tons per 
square foot for Young’s modulus through the 
full thickness of both the London clays and the 
Woolwich and Reading clays, the elastic heave 
of the tunnels would be 1-5in, whilst it would be 
0-8in if Young’s modulus of the Woolwich and 
Reading beds was assumed infinite. The true 
value probably lies between these values and is 
most probably nearer to the lower end of the 
bracket. The same calculations show that the 
tunnels will deflect the full amount over a dis- 
tance of about 150ft. 

The tunnels are flexible in a longitudinal 
direction and are unlikely to suffer any serious 
damage from this heave, which will mostly be 
taken up by a series of very small movements 
between adjacent rings. However, it is known that 
during their construction cases occurred when 
the bolt holes were badly aligned and the bolts 
were driven in forcibly. Such bolts might 
resist the movement between the rings and set 
up high local stresses which could break por- 
tions off the flanges of the segments. To prevent 
this an examination is to be made of the tunnels 
before the excavation commences, to locate and 
remove all force-fitted bolts. 

Other works in their vicinity have shown that, 
whilst the tunnels are flexible longitudinally, 
they are susceptible to damage from changes in 
the distribution of the radial pressures acting on 
them. To avoid this, all loads from the building 
coming down in the vicinity of the tunnels must 
be taken down to a depth well below them before 
being transferred to the soil; and under the 
York Road wing in particular some large founda- 
tion beams will be necessary to carry the building 
over the tunnels. 


Deep FOOTINGS 


Thus there are two sections of the building 
which for differing reasons must be on deep 






0 20 40 60 80 100 
LO ee 


Scale Feet 


Theatre and 
Dressing Rooms 





Swelling 


Inches 
° 


3%2 Years 





Settlement | 


Chicheley Street 


Structural Walls 
to Span Tunnels 


Gymnasium 


299 


short periods with little support. Calculations 
showed that if the cylinders were founded at the 
bottom of the London clay the settlements due 
to the clays in the Woolwich and Reading beds 
would be small and could be accepted. 

The cylinders, however, could not be founded 
on the stratum of sand at the top of the Woolwich 
and Reading beds immediately below the 
London clay because this sand contains water 
under a head of about 40ft which would burst 
into the excavation for the cylinder shaft. The 
inrush of water would loosen the sand under- 
neath to an unascertainable extent and whilst 
this could be overcome by filling the shaft with 
water and excavating the lower parts in the wet, 
it would not be possible to enlarge the base, the 
bottom could not be inspected and the concrete 
lining would have to be placed under water. 
These difficulties could be overcome by excavat- 
ing the lower parts of the cylinder shaft under 
compressed air, but only at greatly increased cost. 
Thus the best level for founding the cylinders is 
just sufficiently above the bottom of the London 
clay to ensure that thereis no danger of the bottom 
being blown up when the base is enlarged. 

The ultimate carrying capacity of a single 
cylinder was taken as the sum of a pressure acting 
on the enlarged base of nine times the cohesion 
of the underlying clay and a shear force on the 
sides of the shaft above the enlargement of 
0-7 times the cohesion of the e<jacent soil. 
The factor of 0-7 is taken in over-consolidated 
clays to allow for the clay softening when wet 
concrete is placed in contact with it. Each group 
of cylinders was checked to ensure that the 
ultimate carrying capacity of the group did not 
exceed the sum of the ultimate carrying capacities 
of the cylinders within it. A factor of safety of 
three was allowed when determining permissible 
carrying capacities from the ultimate carrying 
capacities, 

The shallow foundations were designed with 
bearing pressures not exceeding 1-6 tons per 
square foot for strip foundations, and 2-1 tons 
per square foot for square foundations. 

The avoidance of excessive differential settle- 
ments was frequently the deciding factor in 
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Fig 5—Typical cross-section as shown at *AA”’ in Fig. 3b, and computed settlements 


footings, and otherwise, for economy, it is 
desirable to restrict the areas of deep footings 
as much as possible. However, in 50 years as 
much as lin differential settlement could develop 
between those twelve-storey sections of the build- 
ing founded on shallow footings and those on 
deep footings, whilst the sections without super- 
structure could rise 2in with respect to the sec- 
tions on deep footings. Thus the boundaries 
between the sections on deep and shallow footings 
must be located where these differential settle- 
ments will be least serious, at the same time 
limiting the number of deep footings as much as 
possible. The boundaries are shown in Fig. 3. 

The deep foundations will consist of solid 
concrete cylinders cast in situ with belled-out 
bases, a single cylinder of suitable size being 
placed under each column to avoid the need for 
pile caps. The London clay is suited to this form 
of construction because it will stand well for 


designing the shallow footings. The designers 
have sought to ensure that at the end of 100 years 
the differential settlement between two adjacent 
columns will not exceed 1/500 of the distance 
between them. 

Fig. 5 shows a typical cross-section through 
the foundations together with the calculated 
movements along this section at various intervals 
of time. The compression and swelling of the 
Woolwich and Reading beds have probably 
been over-estimated so that the movements 
shown represent the upper limit of those expected. 

The architects for the building are Messrs. 
Easton and Robertson, and the consulting engi- 
neers are Messrs. Scott and Wilson, Kirkpatrick 
and Partners, both of London. The author is 
indebted to Professor Skempton for bringing 
to his attention various observations that have 
been made of heave due to the expansion of the 
London clay under an excavation, 
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Metallurgical Topics 


Decomposition of Austenite in 12 per cent 
Manganese Steel 


Tue behaviour of 12 per cent manganese steel 
(carbon 1-28 per cent) when heated isothermally 
within the range 200 deg. to 500 deg. Cent. has 
been studied by G. Collette! in order to follow 
the stages in the decomposition of the austenite 
and measure the kinetics of the transformation. 
The method employed involved the use of the 
isothermal microcalorimeter described by F. 
Wever, O. Krisement and H. Schadler for the 
kinetic measurement of transformation and 
precipitation processes in alloys. The manganese 
steel was heated for thirty minutes at 1050 deg. 
Cent. in an atmosphere of argon to prevent sur- 
face decarburisation, and quenched in water. 
With the steel in this fully austenitic initial con- 
dition, it was possible to recognise three separate 
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Fig. 1—Evolution of heat in tempering quenched 12 
per cent manganese steel at 296 deg. Cent. (Collette) 
ImW=0-014 cal./min. 


processes in the isothermal decomposition of the 
austenite : 

1. At the beginning of the experiment there 
was an emission of heat, decreasing almost 
hyperbolically with time, in the course of which 
a carbide film was deposited in the grain bounda- 
ries. 

2. This was followed 
by precipitation of car- 
bide in the form of 
plates within the austen- 
ite grains. The associa- 
ted heat evolution 
indicated a process pro- 
ceeding by way of 
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amount of heat evolved at the time of the 
maximum value, the activation energy of the 
carbide precipitation as plates was estimated. 

When the quenched specimens were cold 
worked 20 to 36 per cent before isothermal 
treatment, the kinetics of the precipitation pro- 
cess were considerably altered. Superimposed on 
the first process referred to above, and yielding 
a considerably greater evolution of heat, is the 
tempering of the martensite which was formed 
during the cold working of the steel. The paper 
deals mainly, however, with the effect of coid 
work on the second process, the precipitation of 
carbide in plates. This is about sixty times as 
rapid in the cold worked material as in the 
quenched steel. Although cold working had a 
marked effect on the kinetics of precipitation, the 
difference in amount of deformation between 
20 and 36 per cent was without much influence. 
The activation energies, calculated as in the case 
of the undeformed specimen, were practically 
independent of the amount of cold working, 
though different from that of the quenched mate- 
rial. There were unexplained differences in the 
relative values, depending on the method of 
calculation. - 

It is possible to predict from microcalori- 
metric measurements the time at which the car- 
bide precipitate within the austenite grains will 
become visible in the optical microscope. These 
predicted times were as shown in Table I. 


TABLE I—Time of the Appearance of the First Evident 
Precipitation in Plates. 





















































Steel cold 
Quenched steel worked 36:6 
Temperature per cent 
deg. Cent. 
‘ Observed Predicted Predicted 
300 About 30 hr. 28 hr. 34 min. 
400 Between 8 and 22 min 22 sec. 
15 min. 
450 About 4 min. 4 min. 4 sec. 
500 Between | and 55 sec. 0-8 sec. 
2 min. 
319 Deg. Cent. | 
0-4 -———_+——_— —== 
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nucleation and grain 
growth. 











3. Finally, at a suffici- 
ently high temperature, 
the formation of pearlite 
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378 Deg. Cent. 





may occur, also pro- 
ceeding by way of nuclea- 
tion and grain growth. 

















The first process was 
most evident at the lower- 
temperatures, for  ex- 
ample at 296 deg. Cent. 
(Fig. 1). As the tempe- 
rature of the isothermal 
treatment was raised, the 
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first process was more 
rapidly succeeded by the 








second (precipitation of 
carbide within the aust- 
enite grains) as shown in 
Fig. 2. The maximum 
heat evolution associated 
with the second process 
is greater in amount 
and occurs earlier as 
the temperature of the 
isothermal treatment is 
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raised. It is with this 
second process that 
the paper mainly deals. 
From the temperature 
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dependence of the time 0 0 
at which the curves of 
heat evolution pass 
through a maximum 
value, and from the 
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Fig. 2—Evolution of oy in tempering quenched 12 per cent manganese 319 
deg., 


deg. and 421 deg. Cent. (Collette) 


Though no microscopical measurements were 
made in the case of the cold-worked steels, a 
comparison with metallographic observations 
made on the quenched steel during isothermal 
treatment confirmed the predictions. 

The transformation of austenitic manganese 
steel has also been the subject of a recent paper 
by A. E. W. Smith.? The temperature range 
studied by him (about 300 deg. to 850 deg. Cent.) 
was wider; but within the range common to 
both papers there was some measure of agreement 
as to the form of the carbide and the time of its 
first evident precipitation at 300 deg. to 500 deg. 
Cent. The separation of films of carbide in the 
grain boundaries was, however, observed only 
at the upper temperatures (e.g. 800 deg. Cent.) 
and not as a primary stage at the lower tempera- 
tures, as described by Collette. 

No tests on the cold-worked material are 
reported by Smith, but his expectation that 
initial cold straining will increase the rate of 
transformation of the austenite is confirmed by 
Collette, though Collette’s reference to the 
tempering of “* martensite,’ as an effect super- 
imposed on the low-temperature transformation 
or primary emission of heat in the cold-worked 
steel, may need some verbal amendment. 


REFERENCES 


1 Archiv fiir das Eisenhiittenwesen, April 1957, page 229. 
® Journal of the Iron and Steel Institute, August 1957, page 425. 


Titanium Tubing 


TITANIUM tubing, made from the commercially 
pure metal by inert-gas, shielded-arc welding of 
rolled strip and subsequently cold drawn to size, 
has been produced since 1950, but the only 
seamless tubes available were obtained by cold 
drawing drilled bar. In 1952, shortly after 
Babcock and Wilcox (Beaver Falls, Pa.) had 
installed the Ugine-Sejournet process using glass 
for lubrication, they were asked by one of the 
titanium producers to extrude and cold work a 
small quantity of titanium tubing. Progress 
has been described by T. M. Krebs.* 

To produce a homogeneous ingot suitable for 
the manufacture of tubing it was necessary to 
employ double melting under vacuum, first using 
high-purity sponge and then a consumable 
electrode. Seamless tubing is produced from a 
round billet, approximately 7in in diameter, 
which has been forged from a large ingot so as to 
permit maximum forging reductions with atten- 
dant homogenisation and grain refinement. The 
forged stock is then turned. The scalped billets 
are heated for piercing in an inert gas atmosphere 
to prevent absorption of oxygen and nitrogen, 
both of which are embrittling agents. Slow 
heating gives better results than the more rapid 
induction heating. Piercing and extrusion are 
carried out at 870 deg. to 925 deg. Cent. for 
commercially pure titanium, but a higher tem- 
perature may have to be used for the stiffer 
alloys. At these temperatures titanium works 
comparably with austenitic stainless steel at 
1150 deg. to 1200 deg. Cent. Glass is used as the 
lubricant for hot operations. At lower tempera- 
tures graphite grease or molybdenum sulphide 
may be used but care must be taken to avoid 
contamination of the metal by the lubricant. 
After extrusion, cleaning and straightening, the 
tubing corresponds to a hot-finished product. 
Commercially pure titanium tubing has been 
obiained as an extruded product with a turned or 
ground outer surface and, if required, with a 
bored inner surface, in sizes from 34in up to 6in 
O.D. Seamless tubing of less than 34in O.D. is 
usually finished by cold working on draw benches 
or roto-rocking machines. Cold-worked seam- 
less titanium tubing with minimum yield strength 
of 40,000 Ib or 55,000 Ib per square inch can 
regularly be produced in sizes as small as 0-012in 
O.D. A less ductile variety with 70,000 Ib per 
square inch minimum yield strength is available 
down to lin O.D. 

The same equipment is used as for austenitic 





* Metal Progress, July 1957, page 82, 
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stainless steel tubing with certain modifications 
in procedure necessitated by the metallurgical 
characteristics of titanium and its alloys. Among 
the properties of titanium which make modifica- 
tion of the procedure important are its limited 
capacity for plastic deformation, its relatively 
high yield strength and yield-tensile ratio, requir- 
ing more power in forming and close control of 
forming forces to avoid exceeding the breaking 
strength. The lower work-hardening tendency of 
titanium causes less uniform response to deforma- 
tion in tension. Titanium resists yielding under 
rapid loading or high rate of strain, and con- 
sequently has to be cold worked as slowly as 
possible. The low modulus of elasticity 
(16x 10%lb per square inch) coupled with the 
relatively high yield strength, is responsible for 
titanium’s greater tendency to spring back on 
forming. 

Tubing of the commercially pure grades may 
be annealed and the ductility restored between 
cold-forming operations by heat treatment at 
about 650 deg. Cent. As a final treatment, this 
leaves the tubing with a yield strength of slightly 
over 40,000 Ib per square inch (17-9 tons per 
square inch), an ultimate tensile strength of a 
little over 60,000 Ib per square inch (26-8 tons 
per square inch) and an elongation of nearly 
30 per cent on 2in. Annealing in air is satisfac- 
tory except for small-diameter or light-walled 
tubing, for which vacuum annealing is necessary 
to prevent excessive atmospheric contamination 
and loss of ductility. 


TITANIUM ALLOY TUBING 


The problems encountered in the cold forming 
of titanium are intensified in dealing with 
titanium alloys. The yield strength is more than 
double that of titanium and the ductility, 
especially notch ductility, is correspondingly 
lower. Unlike steels, titanium alloys retain com- 
paratively high strength and hardness after 
annealing. They cannot, like steels, be readily 
softened for forming operations ; but warming 
to 200 deg. to 300 deg. Cent. increases their 
workability in tube manufacture. Some heavy 
tubular sections of the alpha-beta 6AI-4V alloy 
have been produced in the as-extruded and heat- 
treated condition but the problem of cold working 
to small tube size is as yet unsolved. The best 
that can be said of the all-alpha SAI-2-5Sn alloy 
is that it may have limited cold workability for 
tube manufacture. 


UTILITY OF TITANIUM TUBING 


The paper concludes with a frank assessment 
of the possible future uses for titanium tubing. 
At present about 95 per cent of the titanium mill 
products are sheet, forgings and extrusions for 
the aircraft industry. Outside the ordnance and 
aircraft industries, it is anticipated that the 
market for titanium alloy tubing for mechanical 
applications will be slow to develop. Titanium 
lacks the versatility of austenitic stainless steels, 
since these may be used either for strength or for 
corrosion resistance or for both at temperatures 
considerably above the maximum working tem- 
perature of titanium, which is probably about 
540 deg. Cent. Titanium is not a high-tempera- 
ture material in the usual sense, though it is 
resistant to “‘ high skin temperatures” (up to 
about 300 deg. Cent.) in aircraft. One advantage 
that titanium has over austenitic stainless steels 
is that it is practically immune to pitting corrosion 
and stress corrosion cracking in most chloride 
solutions. In the article, an illustrated example 
is shown of a heat exchanger 16ft long, made 
with forty-eight tubes lin by 0:075in, of titanium 
with a minimum yield strength of 55,000 lb per 
square inch (24-5 tons per square inch), which 
gave excellent service in a 15 per cent solution of 
sodium hypochlorite in a chemical plant, and 
thus solved a serious corrosion problem. It is 
anticipated that titanium tubing of this grade, 
which combines useful strength with good duc- 
tility, will be of interest mainly because of its 
excellent resistance to corrosion. If it becomes 
apparent that in any particular instance titanium 
will give two or three times the life of stainless 
steel, the saving in maintenance may compensate 
for the extra cost of material and manufacture. 
As the author of the article rightly says: “In 
essence the decision to be made is no different 
from that faced by the engineer who changes 
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from carbon steel to a considerably more expen- 
sive stainless to solve a corrosion problem.” 


Hot Pressure Bonding of Metals 


TuHE hot-cladding, or bonding a metal with 
special surface characteristics to a cheaper metal 
or alloy, or to one with superior mechanical 
strength, has been a long-established practice 
with certain materials. Examples are duralumin 
coated with pure aluminium (Alclad) and cupro- 
nickel-coated steel. This method of coating 
metals is brought about by hot rolling a composite 
sandwich of the metals in question, with clean 
surfaces in contact and provision against oxida- 
tion during the time that the diffusion bond is 
being formed. Difficulties may arise if the metals 
to be bonded form brittle intermetallic compounds 
in the zone of diffusion. This difficulty has been 
investigated by S. Storchheim* who, in experi- 
ments on the bimetallic systems of aluminium 
with nickel, copper, iron and zirconium, has 
shown that the bonding pressure is a critical 
factor. To judge the quality of the bond, test 
specimens were made, in a vacuum, under pres- 
sure of a ram working within a high-temperature 
die into which had been charged a slug of alu- 
minium, a disc of the metal to be tested, and 
another slug of aluminium, the surfaces in con- 
tact having been freshly abraded. A tensile 
test piece was then prepared by screw threading 
the aluminium ends, the bonded metal being in 
the reduced section of the acting length. Micro- 
scopical examination and measurements of the 
thickness of the zone of diffusion were also made. 
Die temperatures from 400 deg. to 600 deg. Cent. 
were employed, and pressures of from 4000 Ib to 
40,000 Ib per square inch (approximately 1-8 to 
18 tons per square inch). 
Being formed in a die 
the specimens are pro- 
duced under hydrostatic 
pressure and may give 
more favourable results 
than would be obtained 
by rolling if the inter- 
metallic zone contains 
a brittle constituent in 
which the rolling stresses 
may induce micro-crack- 
ing. The results reported 
most fully relate to the 
aluminium-nickel 
system. With increasing 
temperature the bond 
strength increased rapid- 
ly, reached a maximum 
and then decreased, 
owing possibly either to 
the increased thickness of 
the diffusion zone or to 
the formation of:a brittle 
intermetallic alloy. For pressures between 10 and 
18 tons per square inch the maximum occurred 
at 500 deg. Cent. With increasing time the bond 
strength rose to a maximum and then decreased. 
For a pressure of 10 tons per square inch, this 
maximum was reached in four minutes at tem- 
peratures between 500 deg. and 600 deg. Cent. 
The strength of the aluminium-nickel bond rose 
quite rapidly with increase in bonding pressure : 
it increased from 2-5 to 9 tons per square inch 
when the pressure was raised from 10 to 18 tons 
per square inch, the temperature being 500 deg. 
Cent. and the time four minutes. A similar 
increase in bond strength with increase in bond- 
ing pressures applied to all four systems studied 
provided the right temperatures and times were 
used, but in some instances the strength levelled 
off or actually decreased after the maximum effect 
of increased pressure had been obtained. The 
thickness of the diffusion zone increased with rise 
in temperature, but in the aluminium-nickel 
bimetallic system, for a given time and tempera- 
ture, it was reduced by increased pressure. The 
aluminium-copper system behaved in a similar 
way. The aluminium-iron diffusion zone also 
increased with rise in temperature, but in this 
case an increase in pressure caused a further 
increase in the thickness of the intermetallic zone. 
The author suggests that an increase in pressure 
restrains the growth in thickness of the diffusion 
zone in systems in which the intermetallics 
decrease in volume during formation, and that 
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* Metal Progress, July 1957, page 97. 





INDUCTION 
15kG 


Annealed 10 hours at 1200 deg. Cent. in pure 
hydrogen. in a high vacuum. 
Figs. 1 and 2—Influence of annealing atmosphere on the form of the hysteresis 
loop of cold-rolled (2:0/1-0/0-35mm) and annealed transformer steel sheet 
(silicon 4-3, aluminium 0-25 per cent) with inductions of 10kG, 13kG and 15kG. 
(Reproduced from photographic records) 
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an increase in zone thickness appears to occur 
when the intermetallics expand during formation. 
Evidence for this is not given, but the importance 
of further investigation of the effect of pressure 
during solid state bonding is emphasised. 


Transformer Steel 


MAGNETIC, metallographic and X-ray diffrac- 
tion studies carried out by F. Lihl* on hot and 
cold-rolled transformer steel sheet containing 
silicon 4:3 and aluminium 0-25 per cent, have 
confirmed the suggestion that demagnetisation 
losses are appreciably lower after final annealing 
of the steel in a high vacuum than after annealing 
it in a protective atmosphere such as a nitrogen- 
hydrogen mixture or pure hydrogen. It was 
shown that in hot-rolled sheet, annealed in a 
high vacuum, the initial purity of the steel had 
not so decided an influence as when a protective 
atmosphere was used, and the deleterious effects 
of over-annealing on the form of the non- 
metallic inclusions was less evident. In cold- 
rolled sheet, grain growth and the formation of a 
recrystallisation texture favourable to the mag- 
netic properties were helped by annealing in a 
high vacuum. 

The demagnetisation losses, which in high- 
vacuum annealed, hot-rolled sheet were about 
0-84, 1-47 and 2-15 W/kg for inductions of 
10kG, 13kG and 15kG, were about 10 per cent 
lower than the best values obtained after anneal- 
ing in protective gas. In cold-rolled sheet 
annealed in a high vacuum, values of about 
0-75, 1:35 and 1:9 W/kg were obtained with 
the same inductions. These losses were about 
15 per cent lower than those of the hot-rolled 
sheet, and substantially lower than those o 
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Annealed 10 hours at 1200 deg. Cent. 


similar cold-rolled sheet annealed in hydrogen. 
This is shown in Table I, and also in Figs. 1 and 
2, reproduced from the photographic records in 
the paper. 

Economically considered, annealing of trans- 
former steel sheet in a high vacuum should lead 


Tas_e I—IJnfluence of the Amount of Cold Work and 
the Conditions of Annealing on the Demagnitisation 
Losses of Cold-worked Transformer Steel Sheet 
Containing Silicon 4:3, Aluminium 0-25 per cent. 
Annealing Temperature 1200 Deg. Cent.; Time 
Ten Hours. 

















} a 
| Conditions 
Stages of rollingt of Demagnetisation loss in 
annealing W/kg for an induction of 
Millimetres thick |... ... ...| 10kG 13kG 15kG 
0-5/0-35 .| Vacuum ...| 0-75 1-37 2:0 
Hydrogen 1-05 1-81 2°4 
1-0/0-7/0-35 ... .| Vacuun. ...;| 0°78 1°35 2-0 
Hydrogen 1-28 2-09 3-0 
2-0/1-0/0-35 ... .| Vacuum ...| 0°68 1-20 1:8 
Hydrogen 1-27 2-03 2:9 
2-7/0-9/0-35 ... Vacuum ...| 0-73 1-36 1:9 
Hydrogen 1-29 2:18 3-1 











to a fall in the cost of production, especially as 
annealing in pure hydrogen, quite apart from the 
explosion risk, is very expensive, and the control 
of high vacuum in the present state of vacuum 
technique presents no_ special difficulty in 
operation. 





* Archiv fiir das Eisenhiittenwesen, April, 1957, page 223. 

+ Between the stages indicated the steel was annealed for three 
hours at 800 deg. Cent. in a protective gas containing nitrogen 85 
per cent, hydrogen 15 per cent. 
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LETTERS AND LITERATURE 


Letters to the Editor 


( We do not hold ourselves responsible for the opini 
correspondents ) 
STANDARDS FOR THE BRITISH 
AUTOMOBILE INDUSTRY 


Sir,—I thank you for the cutting of the 
review of the above-mentioned handbook 
which appeared in your issue of August 9. 
The reviewer has obviously studied the book 
in great detail and it is gratifying that he finds 
so much in it to praise. With regard to some 
of the criticisms, which are generally con- 
structive and therefore welcome, I would 
like to make the following observations. 

First, it should be realised by all con- 
cerned that this handbook is intended as a 
beginning and, with the co-operation of all 
concerned, it is hoped continually to extend 
and improve it. With regard to tyres and 
wheels, your reviewer seems to be unaware 
that for many years the S.M.M.T. has pub- 
lished tyre and wheel standards and, incident- 
ally, these have been printed by the printers 
of THE ENGINEER. At the moment, the latest 
editions of these tyre and wheel standards 
are being printed and, when ready for issue, 
in addition to the separate book of tyre and 
wheel standards, they will form the tyre and 
wheel section of the handbook. 

With reference to committee membership, 
this is generally confined to members of the 
S.M.M.T., but all committees have powers 
to co-opt and there is very full consultation 
with outside interests before any S.M.M.T. 
standard is published. With regard to com- 
ponents, it should be appreciated that a 
standard is not necessarily a complete speci- 
fication, but may establish only some basic 
information (such as envelope dimensions) 
of use to the designer. Standards should not 
restrict development or competition, but if 
designers can be persuaded to work with a 
range of agreed standards instead of calling 
for “ specials,” then considerable benefits 
can be obtained by the suppliers of materials 
and components, the vehicle manufacturers, 
the general public and the national economy. 

E. WooDBRIDGE 
Standards and Technical Manager 
Society of Motor Manufacturers and Traders 


London, W.1, 
August 12, 1957. 


of our 





FAIRGROUND TUNNEL RAILWAYS 


Smr,—In 1895, when I was four years old, 
my parents took me one afternoon to Hull 
Fair, where I saw one of these tunnel rail- 
ways working. There were three trains 
running simultaneously, — a “slow,” a 
“ semi-express”” and an “express.” The 
three trains ran on parallel circular tracks 
and the engines and coaches were exactly as 
shown on Fig. 2 of Mr. Abbott’s article in 
the August 9 issue of THE ENGINEER. It 
would appear, therefore, as though these 
engines and trains were manufactured for a 
home and not a Continental client. 

I persuaded my father to take me for a 
ride on one of the trains. As the fares were 
graded according to whether you travelled 


per slow, semi-express or express, the slow 
train being the cheapest my father, being a 
Scot, took me on the slow train. However, 
I had the satisfaction as we progressed 
through the tunnel, of seeing “‘ the express ”’ 


flash past our train, moving in same direction,. 


three times. 


NORMAN DUNCAN 


York, 
August 12, 1957. 


Book Reviews 


Principles of Engineering Inspection. By 
GEOFFREY K. KING and C. T. BUTLER. 
Cleaver-Hume Press, Ltd., 31, Wrights 
Lane, Kensington, London, W.8. Price 
25s. 

THE authors in their preface say that they 

hope that this book will commend itself to 

technical students working for the City and 

Guilds examination in the subject and for 

Associate Membership of the Institutions of 

Mechanical and Production Engineers, 

university students and managers and inspec- 

tors in industry. As a basis for it they have 
taken what they consider the best de-limitation 
of the subject, the new syllabus 70 for the 

City and Guilds of London Institute, Sec- 

tions 1-10 and 27-28. 

The book contains fifteen chapters, and 
most of them fall into three main groups, 
namely : ‘ the inspection and testing of 
primary raw materials ; the inspection of 
machined or processed raw materials and 
sub-assemblies and the quality and finish 
of the final product ; and the manufacture 
and inspection of the jigs, gauges, tools and 
measuring instruments used throughout the 
inspection system. 

The first of these groups deals with the 
inspection and testing of most of the metallic 
and non-metallic raw materials, metallurgical 
examination, inspection of primary produc- 
tion (such as castings and forgings) and its 
ancillary test equipment, including radio- 
graphy and non-destructive testing, heat- 
treatment and anti-corrosion coatings. The 
second section covers the interpretation of 
drawings, the inspection of machined com- 
ponents, sub-assemblies and final products 
and the inspection of surface finish : whilst 
the last group contains chapters on the design 
and manufacture of jigs and fixtures, the 
critical examination of machined components 
and the inspection and functioning of the 
equipment used for such metrological 
examinations and for the general inspection 
processes. In addition there are chapters on 
the organisation of inspection, the setting up 
of an inspection system, the statistical con- 
trol of quality and one on what the authors 
term the “time element,” that is multi- 
dimensional inspection by mechanical and 
electronic methods necessitated by modern 
mass production. 

Although an attempt has been made to 
cover the very wide field embraced by modern 
inspection, a volume of less than 300 pages 
cannot hope to deal adequately with every 
aspect of the subject, and the serious student 
will undoubtedly have to consult more 
detailed textbooks on much of the subject 
matter. The authors have tended to expand 
on particular facets to the detriment of 
others, many of which should have had 
equal attention. In the chapter dealing with 


the inspection of raw metallic materials, for 
example, the older kinds of mechanical 
testing, tensile, hardness, &c., have been 
fairly comprehensively dealt with, whilst the 
newer tests, such as creep, are only briefly 
covered ; metallurgical examination, too, 
merits a whole chapter, although radiological 
examination is given only a paragraph and 
the sampling methods for chemical analysis 
are not mentioned at all. 

The scope and a short historical survey of 
the British Standards Institute is given under 
the chapter on the interpretation of drawings. 
In view of the very real importance of 
British Standard Specifications to the inspec- 
tor of to-day and of the number of references 
to these publications made throughout this 
book, the above information might have 
been better given in the first chapter, perhaps 
in more detail. Mention has also been made 
in a few instances of the Inspection Instruc- 
tions of the Aeronautical Inspection Direc- 
torate, but the authors have not pointed out 
that these leaflets are written for the guidance 
of inspectors in the aircraft industry and are 
not generally available. A curious omission 
in the chapter on the time element is the lack 
of information on pneumatic gauging. At 
least a brief mention of this method, which 
can cover both individual and multi-dimen- 
sional gauging, might well have been given. 

It is obvious that the authors have put 
into this book a great deal of hard work and 
it should prove a useful reference for 
administrators, production engineers and 
inspectors alike. The printing, illustration 
and presentation are of a high standard. 


Practical R.F. Heating for the Wood Industry. 
By J. Pounp, M.I.R.E., A.I.E.E. Hey- 
wood and Co., Ltd., 9, Kingsway, London, 
W.C.2. Price 30s. 

THE use of radio-frequency heating has been 

steadily increasing in the furniture and other 

branches of the woodworking industry for 
some time, and in this book the author has 
dealt with the subject from the angle of the 
woodworker rather than that of the electrical 
engineer. He has aimed at using the sim- 
plest and most readily understood electrical 
terms available in order that the technical 
matter should be understood by a reader who 
is not primarily an electrical engineer. 
Synthetic resin adhesives commonly used 
with radio-frequency heating are first dealt 
with to give some understanding of the 
mechanism of their setting which, the author 
points out, is necessary to appreciate the 
reasons for using r.f. heating. In thus 

describing the general principles of r.f. 

heating the book deals with the basic theory, 

giving notes on the types of heating by r.f., 

choice of frequency, timing calculation, 

and assembly size limitations. This is fol- 
lowed by a complementary chapter on 
generators, before sections which deal in 
detail with the design and construction of 
jigs for assembly parts by r.f. heating, and 
the three types of heating generally practised 

—through or transverse, glue line or longi- 

tudinal, and stray field heating—with typical 

examples of equipment. The concluding 
chapters of the book deal with other elec- 
trical heating methods and the economics of 

r.f. heating. Throughout the book the sub- 

ject matter is amplified by clear drawings and 

photographs, and there is a useful glossary 
of terms at the end. 
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The Development of the Trolley Bus. By 
HAROLD BREARLEY. The Oakwood Press, 
Bucklands, Tandridge Lane, Lingfield, 
Surrey. Price 5s. 

THE author does not pretend to present a 
complete history of the trolleybus, any more 
than one would expect to find this contained 
in a few pages. However, development 
from the father of all trolleybuses, to the 
vehicles of to-day, is sketched out and a 
remarkable amount of interesting facts is 
put on record. There is given a historic 
outline of the trolleybus in the countries 
that saw its birth, before a more elaborate 
system-by-system study of the United King- 
dom. From there, the growth of railless 
traction is traced, the towns in which systems 
have been extensively employed being dealt 
with in some detail. 


The reasons for the limited and decreasing 
use of trolley vehicles become evident as 
the account is studied. The high cost and 
difficulty of improving or modernising 
the capital equipment and the inflexibility 
of the vehicles are obvious ; in many cases 
Mr. Brearley is able to assign individual 
vehicles to particular routes. Failure to 
overcome engineering difficulties is also to 
be seen; control systems have commonly 
given a primitive step-by-step response, and 
makers have been quite shameless in asking 
the driver to do the work. The descriptions 
of individual designs are, however, hardly 
adequate for an analysis of their merits. 
One weakness of the book is the absence of 
references in the text to the many illustrations. 


Books Received 


Glass. By G. O. Jones. Methuen and Co., Ltd., 
36, Essex Street, London, W.C.2. Price 8s 6d. 


The Spectroscopy of Flames. By A. G. Gaydon. 
Chapman and Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 50s. 


Scientific German. By George E. Condoyannis. 
os ie and Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 20s. 


Scientific French. By William N. Locke. Chapman 
and Hall, Ltd., 37, Essex Street, London, W.C.2. 
Price 18s. 


The Solidification of Castings. Second Edition. 
By R. W. Ruddle. The Institute of Metals, 17, 
Belgrave Square, London, S.W.1. Price 42s. 


Nuclear Engineering. By Charles F. Bonilla. 
McGraw-Hill Book Company, McGraw-Hill House, 
95, Farringdon Street, London, E.C.4. Price 94s. 


Applied Mechanics. By R. C. Stephens and J. J. 
Ward. Cleaver-Hume Press, Ltd., 31, Wright’s Lane, 
Kensington, London, W.8. Price 12s. 6d. 


Thermodynamics. Third edition. By Virgil 
Moring Faires. The Macmillan Company, 10, South 
Audley Street, London, W.1. Price 52s. 6d. 


Air Conditioning. By Willis R. Woolrich, and 
Willis K. Woolrich, Jr. The Ronald Press Company, 
15, East 26th Street, New York 10, New York. 
Price $7.50. 


Guide to the Coalfields 1957. By R. H. Walkerdine, 
and E. G. Corbin. The Colliery Guardian Company, 
Ltd., 30 and 31, Furnival Street, Holborn, London, 
E.C.4. Price 20s. 


Perspective Drawing for Technical Illustrators and 
Draughtsmen. By P. Manktelow. George Newnes, 
Ltd., Tower House, Southampton Street, Strand, 
London, W.C.2. Price 30s. 


Chambers Trades Register of Birmingham and 
District. 1957 edition. Chambers Trades Registers 
and Directories, Ltd., 299-301, Gray’s Inn Road, 
London, W.C.1. Price 42s. 


Basic Mathematics for Radio and Electronics. 
Third edition. By F. M. Colebrook and J. W. Head. 
lliffe and Sons, Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 17s. 6d. 


Tables of Integrals and Other Mathematical Data. 


Third edition. By Herbert Bristol Dwight. The 
Macmillan Company, 10, South Audley Street, 
London, W.1. Price 21s. 
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Obituary 


SIR CYRIL KIRKPATRICK 


SiR CyRIL KIRKPATRICK, a past president 
of the Institution of Civil Engineers, died at 
his home at Chalfont St. Giles on August 25. 
He was eighty-four. 

Cyril Reginald Sutton Kirkpatrick was 
born on October 17, 1872, and was educated 
at Repton and the Crystal Palace School of 
Engineering. He then became a pupil and 
later assistant engineer of Mr. E. B. Thornhill, 
the chief engineer of the London and North 
Western Railway. Further valuable expeti- 
ence was gained by spending ten years with 
various firms as contractors’ engineer, largely 
on railway work. In 1906 he was appointed 
city engineer of Newcastle, where he carried 
out quay improvement works. 

He was joint author with Mr. F. W. Davis 
of a paper describing the constructional work 
on the King Edward VII bridge, a_high- 
level bridge composed of steel trusses carry- 
ing the North Eastern main line across the 
Tyne at Newcastle. It was designed by 
Dr. Harrison, the railway company’s 
engineer, and built by the Cleveland Bridge 
and Engineering Company. The paper was 
noteworthy for the discussion on compressed 
air working. 

Sir Cyril’s career with the Port of London 
Authority commenced in 1910, when he 
became chief assistant to Sir Frederick 
Palmer, the chief engineer of the newly con- 
stituted Authority. Expansion to meet the 
requirements of the port for the next twenty 
years or more was envisaged at that time. 
Enlargement of Albert Dock, and the pro- 
vision of a new entrance lock and a passenger 
landing stage at Tilbury were amongst the 
works planned. Palmer resigned in 1912, 
and Kirkpatrick became his successor. The 
most conspicuous work completed during 
his term of office, which ended with his 
resignation in 1924, was the King George V 
Dock at North Woolwich, which was opened 
in 1921. He received a knighthood in 1922. 

It was at this time that he started to 
practise as a consulting civil engineer. His 
firm specialised chiefly in heavy founda- 
tions, dock and harbour and sea defence 
works. Among the undertakings for which 
he was responsible were the foundations for 
the power house of the Ford works at 
Dagenham, foundations and the circulating 
water system for Tir John North Power 
Station, Swansea, and foundations for gas- 
works plant at Stoke-on-Trent, Weston- 
Super-Mare and East Greenwich ; at the 
latter works he was also responsible for an 
underground pumping station together with 
intake and discharge works in the Thames. 

He carried out dock and harbour works at 
Galway, Maryport and Bangor, Co. Down, 
and prepared extensive schemes for the 
improvement and development of the port of 
Alexandria for the Government of Egypt. 

Sir Cyril initiated the design of the civil 
engineering works for Dekhelia Power 
Station, Cyprus, the construction of which 
was completed after his retirement. He was 
also responsible for the design of power 
stations in the Sudan. 

Perhaps the most important work with 
which Sir Cyril was associated after leaving 
the Port of London Authority was in 1943 
and 1944, when, as a member of the K.C.D. 
Group in partnership with Mr. J. D. C. 
Couper and Mr. Jack Duvivier, he was 
responsible to the Ministry of Supply for 
the construction of thirty-three concrete 
“Phoenix” caissons for the Mulberry 
Harbour. Most of them were constructed 


in East India Import Dock and the South 
Dock of Surrey Commercial Docks, which 
were dewatered during the period of con- 
struction and flooded when the caissons 
were substantially complete and could be 
finished afloat, but a number were partially 
constructed in basins excavated in the banks 
of the Thames at Barking and Belvedere, 
which were then flooded and the caissons 
towed upstream for completion in the docks. 

During his career Sir Cyril gave expert 
evidence on many Parliamentary Bills, at 
public inquiries, in courts of law and in 
arbitration proceedings and acted as arbi- 
trator on several occasions, the most notable 





Sir Cyril Kirkpatrick 


being the Rosyth Dockyard arbitration. He 
retired in 1951 and the firm which he founded 
was incorporated in Scott and Wilson, Kirk- 
patrick and Partners. He was a colonel in 
the Engineer and Railway Staff Corps, R.E. 
(T.F.), and a member of the Société Ingé- 
nieurs Civils de France. In 1935-36 he was 
chairman of the Association of Consulting 
Engineers. He was also a member of the 
Smeatonian Society of Civil Engineers. He 
was from 1926 a representative of the Govern- 
ment for the Permanent International Asso- 
ciation of Navigation Congresses and was 
appointed a member of the Central Rhine 
Commission by the Government in 1934. He 
was also for many years a representative of 
the Foreign. Office at the International Tech- 
nical Consultative Commission of the Suez 
Canal Company in Paris. 

Sir Cyril’s presidential address, delivered 
at the Institution in November, 1931, dwelt 
on the history of navigation on the Thames 
and of the various dock and harbour works 
built on the river. He went on to outline the 
contemporary problem of development of the 
port, as he saw it at the time. His interest in 
civil engineering history was also apparent 
from his Vernon Harcourt Lecture, given in 
1926, which gave a most fascinating account 
of the historical development of ports and 
harbours, ending with notes on the world’s 
principal ports. 
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The supersonic turbo-jet “Iroquois,’’ complete with integral after-burner. Electric control is adopted, the computer being slung under the intake, and the turbine 
exit temperature sensors located just ahead of the rear support ring 


Supersonic Turbo-jet -“Iroquois” 


T= was unveiled in this country on Monday 
last an example, serial numbered 001, of the 
Orenda “ Iroquois.’’ This engine is, as far as is 
known, the largest jet in existence, with a thrust 
of over 20,000 Ib ; 28,000 Ib is attributed to it, 
with reheat. The manufacturers, Orenda Engines, 
Ltd., Malton, Ontario, Canada, claim that it has 
the best power/weight ratio of all gas turbines 
suitable for supersonic aircraft, in excess of 
5 lb thrust per pound weight : this is attributed 
largely to the use of titanium in the construction. 
The engine was said to be about to take to the 
air in its flying test bed, a Boeing “‘ Stratojet ”’ 
to which the seventh engine has been added in a 
nacelle on the starboard side of the after fuselage. 

Little more has been announced, apart from 
the fact that it was developed as a private ven- 
ture and is destined for the Avro C.F.105 
“* Arrow,” the Mark II version being named. 
The display engine is illustrated on this page : it 
is complete with integral afterburner but has, 
apparently, a fixed nozzle. The intake extends 
back to the first circumferential ring of bolts ; 
it will be noticed that the centre body struts are 
offset, presumably to allow for large dimensional 
changes with temperature. Each of the struts has 
a supply of hot air for de-icing ducted from behind 
the h.p. compressor. Below the intake the 








The encl 


electrical control system is housed in a box 
isolated on springs damped with felt, and to the 
right of it there is, apparently, an ignition 
generator feeding three igniters. The casings of 
the two compressors are complete rings, with the 
forward engine support points between them, and 
a protuberant band near the front of the I.p. 
casing may denote variable stagger inlet guide 
vanes. Above the intermediate casing there is 
provision for either a bleed or blow-off of the 1.p. 
compressor delivery. Below the |.p. compressor 
there can be seen a power take-off, probably for 
an alternator drive, facing to the right: the 
remainder of the ancillaries are enclosed within a 
shallow metal trough closed on inner and outer 
sides, being, in the main, separated from the 
engine proper by a space for cooling air. The 
combustion chamber is presumably annular, and 
none of the fuel lines appear on the outer casings : 
the combustion chamber appears to be remark- 
ably short. The construction of the turbine 
section suggests that the h.p. turbine is overhung, 
while the |.p. shaft has a bearing downstream of 
the turbine, the coolest point after the combustion 
chamber, where the rear engine support points 
are. Also at this (comparatively) cool stage are 
inserted eight thermo-couples which, clearly, 
drive the fuel control system : the sheaths of the 


trough osing the mechanically driven ancillaries of the “ Iroquois ’’ can be seen; at least at the 
edges, it is separated from the engine casings. The polished pipes leading to the nose cone support struts 
conduct high pressure bleed air 


conductors can be seen immediately ahead of the 
rear support. Close behind this are the numerous 
sprayers of the afterburner, and further back an 
annular intake completely surrounding the tail 
pipe which, presumably, induces air to protect 
the material of the nozzle. The fire walls enclos- 
ing the ancillaries taper away to a very shallow 
depth at this stage, suggesting that a part of their 
purpose is to maintain a smooth and fast flow of 
air over the outside of the power unit. 

The use of a two-spool design is not invariable 
on engines which expect a high degree of kinetic 
compression, and the principal benefit is likely 
to be an improved performance away from the 
design condition, i.e. in subsonic flight. If this 
is in fact the case, it is surprising that a variable 
geometry nozzle is not also used. However, it 
may be that an advanced pattern, possibly an 
aerodynamic nozzle, is projected and not at this 
stage fitted. 





Nitrogen Atmosphere Generator 


For the production of cheap, clean nitrogen- 
hydrogen atmospheres for heat-treatment or 
chemical process work, the Baker Platinum 
Division of Engelhard Industries, Ltd., have 
produced an improved model of their “‘Nitroneal” 
generator. 

The new model, known as the “GNL” 
**Nitroneal’’ generator, is made in two sizes to pro- 
duce 500 and 1500 cubic feet per hour of gas, 
and, unlike the earlier model, which required 
an ammonia vapour supply, has a_ built-in 
vaporiser and is fed with liquid ammonia direct 
from cylinders. The refrigerant properties of 
the ammonia are used to cool the gas down to 
a dewpoint of 40 deg. Fah. 

The gas is produced by cracking the ammonia 
over a precious metal catalyst into nitrogen and 
hydrogen, and the same catalyst is used to burn 
the bulk of the hydrogen with atmospheric 
oxygen to produce a gas containing from 0-5 to 
25 per cent hydrogen. The principal advantages 
obtained by using the special catalyst in this way 
are that the reaction is exothermic and no external 
heat source is required, and that by utilising 
nitrogen from the atmosphere as well as from 
the ammonia the gas is produced very economi- 
cally. 

In the “‘GNL”’ model, a second stage catalyst 
chamber is used when the hydrogen concentration 
required is less than 15 per cent, and this further 
change in design considerably prolongs the life 
of the catalyst. It also ensures that the oxygen 
content of the gas is less than 1 part per 1,000,000. 

The hydrogen content of the gas is controlled 
automatically within 0-25 per cent of the desired 
concentration, and the generator only requires 
the attention of an operator for starting, which 
takes about twenty minutes. There are no pumps 
or other moving parts, and therefore servicing 
and maintenance are reduced to a minimum. 
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ENGINEERING AND MARINE EXHIBITION 


8 Mere Engineering, Marine, Welding and Nuclear Energy Exhibition 
which opened yesterday at Olympia, London, once again provides 
a comprehensive picture of the primary equipment made by some five 
hundred of the leading manufacturers in this country. Now that so 
many specialised exhibitions are held it might be thought that this 
biennial event would tend to decline in importance and interest, but 
there is no indication of this happening—probably because it covers, 
in addition to primary plant, that wide variety of ancillary equipment 
which forms the essential basis for all industrial and marine installations. 
Preliminary information received from exhibitors indicates that some 
interesting new developments are to be shown for the first time, and 
that a large proportion of the conventional equipment incorporates 
improvements in design. Although in many instances these improve- 
ments are in detail and only discernible to the specialist they are never- 
theless of importance in providing a means of increasing industrial 
efficiency. They further show that, despite the full order books which 
most firms have, the importance of development in maintaining a 
healthy and progressive industry to meet overseas competition has 
not been overlooked by British manufacturers. 

The considerable interest in nuclear energy projects in this country 
has prompted the organisers of the exhibition to extend its title, and the 
stands of exhibitors concerned with the development of nuclear energy 
installations and the supply of the necessary equipment are marked by 
a special plaque. Visitors will note with interest the fact that, despite 
their impressive nature, nuclear power installations use a very high 
percentage of engineering equipment of orthodox design. This equip- 
ment is generally different only in its materials and in processing to 
provide the high degree of reliability and precision to comply with 
the essential safety requirements of nuclear processes. Probably 
some of the more outstanding work in this connection has been in the 


development of special materials and fabrication techniques for major 
components. Some interesting examples of this work are to be seen 
on several stands and are well worth inspection. The way in which 
British manufacturers have been in the fore-front of nuclear power 
development is universally recognised, and a number of the excel- 
lent models to be seen at Olympia give a good impression of the 
interesting nuclear plants now under construction or proposed for 
this country. 

The amount of space available for any comprehensive exhibition 
such as this and the restrictions imposed by the weight and size of 
many of their principal products has undoubtedly given a number of 
firms cause for much thought in selecting a representative range of 
plant for their stands. This difficulty has been overcome in many 
instances by the use of models, photographs, diagrams and films, 
which are in some cases supplemented by the presentation of interest- 
ing component parts of major equipment. No better opportunity is 
presented in this country for inspecting and comparing the products 
of the principal manufacturers of oil engines, marine equipment, 
turbines and heavy electrical plant, together with a comprehensive 
selection of land and marine ancillary equipment including pumps, 
compressors, control gear of all kinds, hydraulic equipment, gearing, 
drives, etc. Supplementing these exhibits are representative displays 
of the products of the firms concerned with the production of 
materials for all branches of the engineering industry, together with 
the welding and other equipment and tools required for fabricating 
purposes by manufacturers. 

For our articles on the exhibition we have, of necessity, had to select 
but a small percentage of the many hundreds of exhibits for description, 
but they will in some measure give a general impression of the progress 
and trend of development in this country. 





English Electric Company, Ltd. 


The principal exhibit of the gas turbine 
division of the English Electric Company, 
Ltd., is one of the standard EM27P 
multi-purpose gas turbines. This is a 
two-shaft, open-cycle machine with a 
nominal continuous rating of 2750 h.p. at 
7000 r.p.m. when operating with a heat 
recuperator and 2950 h.p. at 
7000 r.p.m. when operating with- 
outarecuperator. It can be opera- 
ted over a range of output speeds 
with relatively small changes 
in rated output and efficiency. 

The compressor of this turbine 
has six axial stages followed by 
one radial stage; the overall 
pressure ratio is 4-8:1. Air 
leaving the compressor is ducted 
either direct, or via a heat re- 
cuperator, to the twin, all-metal 
louvred wail-combustion cham- 
bers. The gases leave the com- 
bustion chambers at 1430 deg. 
Fah. and enter the turbine inlet 
casing prior to expansion through 
the mechanically separate com- 
pressor driving and power tur- 
bines. These two turbines are 
arranged in series, each having 
two axial stages. 

The turbines have cylindrical 
outlet casings with no horizontal 
joints, so that thermal expansion 
is egual in all directions and 
casing distortion under starting 
and other operating conditions is 
minimised. An air cooling system, 
using air bled from various points 
along the compressor, cools 
outer casings, bearing housings, 
rotor faces, charging turbine 
blade roots, &c. The hot gases 
within the turbine are conveyed, 
where necessary, in light inner 
ducts fabricated from heat-resist- 


ing materials; these ducts are mounted to 
allow freedom of expansion and carry 
thermal stresses only. 

The turbine assembly forms a rigid unit 
which is supported at three points by rubber/ 
metal-bonded bushes mounted on trunnions. 
The compact single-pass, contra-flow, heat 
recuperator fitted to the turbine displayed 
is availablé as an optional extra. This 





Fig. 1—Gas turbine generating set with a nominal rating of 2000kW 
operating on drained methane at a colliery—English Electric 


recuperator is of stainless steel construction, 
and it is stated to reduce specific fuel consump- 
tion by some 23 per cent at the expense of a 
slight drop in power output. It forms an integ- 
ral part of the gas turbine assembly and does 
not materially increase the overall dimensions 
of the set. These gas turbines are suitable 
for a variety of industrial applications, such 
as for generating sets, pump, compressor and 
other drives, and a typical instal- 
lation is shown in Fig. 1. The gas 
turbine generating set in this 
installation operates on drained 
methane from a colliery and it 
has a nominal rating of 2000kW. 

Three equipments displayed 
by the oil engine division of 
the company include a skid- 
mounted drilling rig set, a trac- 
tion set and a marine set. The 
oilfield set is fitted with an eight- 
cylinder V-engine of 739 b.h.p. 
at 900 r.p.m., and is typical of 
the package units with outputs of 
314 to 2065 b.h.p. made by the 
firm. 

The diesel traction set is one 
of seventy-three similar equip- 
ments for powering the multiple- 
unit train sets of the Southern 
Region of British Railways. It 
incorporates a _ supercharged, 
four-cylinder engine of the 
“RKT” range, with an output 
of 500 b.h.p. at 850 r.p.m., which 
is directly coupled to the gener- 
ator. In this set (Fig. 2) variable- 

‘speed control is used to reduce 
the average engine speed over 
service periods with fluctuating 
power demands. This results in 
considerable economies in fuel 
and lubricating oil and in lower 
rates of wear. The governor 
also actuates the auto-loading 
device which ensures that the 
generator cannot overload the 
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Fig. 2—Diesel traction set for Southern Region of British Railways—English Electric 


engine and that full engine output is 
available over a wide range of locomotive 
speed. 

Welding equipment on another of 
the firm’s stands includes four portable, 
single-operator, arc welding sets, and a 
new continuously rated welding rectifier 
for hand welding which has been designed 
and built to meet the requirements for 
d.c. equipment. 

Another stand is devoted to the products 
of the company’s control and electronics 
department. The exhibits here include two 
additions to the range of English Electric 
r.f. induction heaters. One is a 35kW 
equipment designed for the heat treatment of 
metals: it is housed in a hammer-finish 
cubicle of formed steel and aluminium sheet. 
Forced air cooling is provided for the single 





Fig. 3—‘‘ F.6”’ diesel engine developing 74 to 160 b.h.p. within a speed 


BR1102 oscillator valve and other circuit 
components. The control circuits are de- 
signed to give regulation from zero to full 
load with optimum impedence matching 
over a wide range of work circuit conditions. 
This heater is demonstrated in conjunction 
with a laboratory-type rotate-and-traverse 
unit. Connection between the two units is 
effected by an “ Axiducta ” low-loss coaxial 
feeder specially developed to carry the heater 
output power to remote workheads. 

The other new equipment is a 15kW rf. 
induction heater, in which a conventional 
three-phase rectifier circuit supplies a BR179 
oscillator valve. Control of its output is 
effected by a hand-operated variable coupling 
transformer. This equipment is rated for 
continuous output duty at 15kW, to BS1799- 
1952, at a nominal output frequeney of 


aim wad 


range of 650 to 1200 r.p.m.—Russell Newbery 
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450kc/s. Access for servicing is given by a 
roller shutter in one side of the cubicle. 


Russell Newbery and Co., Ltd. 


In addition to displaying products such 
as two marine auxiliary sets, consisting of 
a 100 b.h.p. “E.6” diesel driving a 50kW 
generator and an air compressor; a 27 
b.h.p. engine driving a 15kW generator and 
a compressor ; a 24 b.h.p. propulsion unit ; 
and a‘‘ Husky” power pump, Russell New- 


‘ bery and Co., Ltd., Dagenham, Essex, is 


showing a recently introduced new range of 
engines. Known as the “F” range it 
consists of three, four and _ six-cylinder 
vertical four-stroke engines, the latter being 
illustrated herewith (Fig. 3). The four-and 
six-cylinder engines are available with super- 
charging. The “ F3,” “F4,” and ‘“ F6” 
engines have a speed range of 650 to 1200 
r.p.m. and corresponding power developed 
by the respective engines is 43/80 b.h.p., 
57/106 b.h.p., and 74/106 b.h.p. When super- 
charged the four-cylinder engine develops 
106 b.h.p. at 1000 r.p.m., while the six- 
cylinder model is rated at 160 b.h.p. at the 
same speed. 

The cylinder bore and stroke of these 
engines is 6in and 7}in respectively. The 
crankcase is of cast iron and has long 
bolts which run through to the cylinder 
block, a construction which allows bearings, 
pistons, connecting-rods and the crank- 
shaft to be removed through the open 
side of the engine. All valves can be removed 
from the cylinder head without disturbance 
of head or piping, and both inlet and exhaust 
valves have renewable guides. The valve 
operating gear has roller bearings. Renew- 
able wet cylinder liners are fitted and the 
aluminium-silicon pistons have three com- 
pression and two scraper rings. The alloy 
steel connecting-rods, which are drilled for 
the lubrication of the phosphor bronze small- 
end bush, have big-end bearings consisting of 
a plated copper lead top half and a white 
metal lined bottom half. The crankshaft of 
40/50-ton steel is carried on white metal lined 
main bearings. (C.A.V. fuel pumps, one 
per cylinder, supply fuel through filters to 
pintle pattern injection nozzles, the fuel 
supply being regulated by a centrifugal 
governor. A submerged rotary gear pump 
provides pressure lubrication and the circuit 





Fig. 4—Low-pressure evaporator with ‘‘ Thermoflex ”’ 
heating element—Weir 
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incorporates a water jacketed oil cooler, 
a primary strainer, a secondary filter, and a 
relief valve. 


G. and J. Weir, Ltd. 


On the stand of G. and J. Weir, Ltd., Glas- 
gow, are many examples, including working 
models, of this company’s varied products. A 
modern example of an old design is the 
direct-acting boiler-feed pump of 1425 lb per 
hour capacity, while in contrast is a turbo- 
feed pump having an output varying from 
15,000 to 19,500 gallons per hour at a dis- 
charge pressure of 8601b per square inch. 
Also on view is a horizontal geared turbine, 
suitable for driving the cargo oil pumps of a 
modern tanker. This turbine of impulse 
design has one pressure and two velocity 
stages and a hydraulic speed governor. The 
turbine develops 730 b.h.p. at 6500 r.p.m., 
and 1500 r.p.m. at the output shaft when 
taking steam at 570 1b per square inch and 
608 deg. Fah. Representative of the com- 
pany’s air compressors is a standard three- 
stage unit delivering 150 cubic feet of air per 
minute to 600 Ib per square inch at 750 r.p.m. 
One of the principal exhibits is shown in 
our illustration (Fig. 4); it is a horizontal low- 
pressure evaporator fitted with a Weir 
‘“* Thermoflex ” heating element which is 
suitable for horizontal and vertical evapora- 
tors and designed to solve the problem of 
removing sea-scale. The element, as can be 
seen, is in block form with corrugated sides 
and is made of non-ferrous metal. These 
corrugations, into which steam expands, 
provide an extensive heating surface and even 
slight variations in temperature or pressure 
cause the element to flex. Before putting the 
element into operation a preliminary slight 
but critical thickness of scale is formed, then, 
with the admission of steam, the resultant 
flexing causes the excess scale, over the mini- 
mum critical thickness, to crack and flake off. 
This new design of heating element has been 
extensively tested in service and it has been 
established that an evaporator fitted with these 
units will run for about 1000 hours at con- 
stant output before it is necessary to close 





Fig. 5—‘‘ Canned ’’ pump for nuclear power 
stations—Weir 
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- for removal of scale from the evaporator 
ase. 

Among the models shown is that of the 
Weir/English Electric “‘ canned ” pump which 
we illustrate (Fig. 5) and which has been 
especially developed for nuclear power plants. 
Another model demonstrates a modern two- 
element boiler feed controller by use of 
moving lights in the hydraulic circuits. A 
third model relates to the prevention of scale 
formation in sea-water evaporators, in which 
chemical treatment is related to the alkalinity 
of the brine. The fully automatic titration 
plant on the stand periodically draws and 
analyses brine samples and then carries out 
the necessary adjustment to the quantity of 
chemicals to be supplied to prevent scale 
formation. ; 


General Electric Company, Ltd. 


Marine engineering exhibits are prominent 
on the stand of The General ElectricCompany, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. The display includes a_ typical 
cubicle switchboard for the control and 
distribution of a.c. auxiliary power on ship 
board ; cubicle construction of this kind is 
used for main switchboards consisting of 
alternator synchronising panels, main cir- 
cuit breakers and feeder switchgear and for 
group starter boards controlling auxiliary 
motors. 

A special lighting demonstration on this 
stand shows colour change and dimming 
effects with “Osram ’”’ cold-cathode tubes 
under the control of an electronic dimmer 
developed from equipment supplied by the 








Fig. 6—Electronic equipment for dimming cold- 
cathode lighting installed in the ‘‘ Empress of England ”’ 
—G.E.C. 


G.E.C. for the ‘‘ Empress of England ” and 
other ships. With this dimming equipment 
(Fig. 6) a range of dimming can be obtained 
which is substantially the same as that ob- 
tainable by resistance control of tungsten 
lamps. In the existing installations a small 
potentiometer driven by a miniature induc- 
tion motor regulates the dimming by grid 
bias control of thyratron valves. In the 
latest version of the device, however, the 
grid bias control of the thyratrons is effected 
electronically instead of by a motor-driven 
potentiometer. 

This electronic dimmer operates in con- 
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junction with four lines of cold-cathode 
tubing—red, blue, green, and ‘‘De luxe Warm 
White”—forming an 11ft diameter circle in a 
cornice which is arranged to illuminate a 
dome. Colour changes are normally made 
with the red, blue and green tubes, but the 
“De luxe Warm White” can be added if 





Fig. 7—‘* Maxcess’’ Aerofoil fan made by Woods 

of Colchester, Ltd., for marine ventilation. Here the 

fan is swung out and the casing ‘‘ ghosted ’’ to show the 
motor and impeller—G.E.C. 


required to produce pastel colours. The 
colour changes are initiated by relays, either 
automatically or under the control of a 
remote keyboard. 

An associate company, Woods of Col- 
chester, Ltd., is exhibiting typical “*‘ Maxcess ”” 
fans (Fig. 7) for marine ventilation. In 
this system of ventilation the fan and motor 
are attached to a hinged panel in the ducting 
and are therefore readily accessible for 
maintenance when the panel is opened. 


David Brown Industries, Ltd. 


An extensive range of engineering equip- 
ment and foundry products is covered by the 
David Brown Group, of Huddersfield, and of 
these the gear units of new design are of 
interest. The firm’s new series of high ratio 
helical ‘‘ Radicon ” worm reducers have been 
designed to accommodate high torques at low 
operating speeds. These combined worm and 
helical reduction units now provide a choice 
of ratios from 80 : 1 to 250 : | in a variety of 
types and sizes designed to meet numerous 
industrial requirements. 

Each unit comprises a helical gear first- 
reduction assembly coupled to a standard 
single-reduction “‘ Radicon ” worm reducer. 
The self-contained first-reduction assembly is 
arranged to give four alternative input shaft 
positions which, in conjunction with the two 
slow-speed shaft locations, provide a choice 
of eight different shaft-handling arrangements. 
The gear ratio of the helical unit is approxi- 
mately 4:1, different standard ratios being 
fitted to the final reduction unit to obtain the 
overall ratio required for a specific duty. 

A 25-ton double-reduction coaxial gear 
unit with torque balancing quill drive and 
final quill drive, for a tower-mounted friction 
winder at Killoch Colliery, Scotland, is exhi- 
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bited. It is shown in Fig. 9 with the top cover 
removed in order that the arrangement of 
the double-helical gearing can be seen. To 
allow for misalignment between the gear unit 
and the winder friction shaft and to accom- 
modate deflection due to braking, the sleeve 
on which the final gear wheel is mounted is 
coupled to the winder friction wheel shaft by a 
torsion shaft through a flexible gear coupling. 

In this assembly a pinion on the input shaft 
meshes with two wheels coupled to the 
second-reduction pinions. These pinions, 





= = 


Fig. 8—Stepless speed! reducer, for drives up to 

5 h.p. This hydraulically operated gear unit provides 

steplessly variable output speeds ranging from the 

original input speed to zero, whilst transmitting full 
rated load—David Brown 


in turn, mesh with a common wheel mounted 
on a sleeve connected to the output torsion 
shaft. 

To ensure equal distribution of the load 
among the various gears, the drive is trans- 
mitted from the first-reduction wheels to the 
second-reduction pinions through quill 
shafts which are coupled to the first-reduction 
wheel sleeves by half couplings forged integral 
with the shafts. The outer ends of the quill 
shafts are connected to the sleeves of the 
second-reduction pinions by flexible coup- 
lings. This reduction gearing is so designed 
that with the 1875 h.p. driving motor running 
at 713 r.p.m., the speed is reduced to 56-962 
r.p.m. Peak loads of 2750 h.p. (normal) and 
3750 h.p. (maximum) are anticipated. 

An example of current design of rail trans- 
port drives to be seen upon this stand is a 
final drive gearbox built for fitting in the 
bogies of 90 m.p.h. diesel-hydraulic loco- 
motives, nominally rated at 2000 h.p. On 
these locomotives drive to each of the two 
bogies is from a 1000 h.p. N.B.L.-M.A.N. 
diesel engine, through a Voith-North British 
hydraulic transmission, incorporating for- 
ward and reverse mechanism, and a Hardy 





Fig. 9—Co-axial, balanced, double-reduction gear unit, for a tower-mounted 
friction winder drive at a Scottish colliery—David Brown 
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Spicer cardan shaft. At the final drive 
gearbox axle the maximum input speed is 
2020 r.p.m. and the maximum input torque 
at starting is 110,000 lb-in. A gearbox ratio 
of 2-84/1 is provided and with the 3ft 7in 
diameter wheels of the locomotive this gives 
a tractive effort of 58,000 Ib. 

The new “ Varicon ”’ stepless speed reducer 
(Fig. 8) is designed for drives up to 5 h.p., 
and is a hydraulically-operated gear unit 
which provides smoothly variable output 
speeds ranging from the original input speed 
to zero and back again, whilst transmitting 
full rated load. The design of the gears is 
such that power is transmitted partly by 
hydraulic and partly by mechanical means. 
The unit comprises a hydraulic pump and 
positive displacement motor, which arc 
mounted coaxially with their cylinder gears 
separated by a central plate. This central 
plate distributes oil to the separate cylinder 
heads and takes the reaction of the oil 
pressure on the pistons. Swash_ plates 
mounted in anti-friction bearings operate 
the pistons axially, and the output speed is 
controlled by a graduated regulator, which 
effects the required angular displacement of 
the swash plates. 


Brush Group 


Products of the various member companies 
shown on the stand of the Brush Group 
indicate the wide range of horsepowers and 
engine types available for marine, in- 
dustrial and automotive applications. The 
National Gas and Oil Engine Company, 
Ltd., include the first of the free-piston 
engines which the company has built since 
taking out a licence from Alan Muntz and 
Co., Ltd, It isa Mark G.S.34 unit and has a 
rating of 1232 gas horsepower, equivalent to 
1000 s.h.p. for marine purposes. Associated 
with the free-piston gasifiers are the gas 
turbines manufactured by the Brush Elec- 
trical Engineering Company, Ltd., which 
were described in our issue of Aug. 9 last. 
They are multi-stage axial-flow units with 
reaction free-vortex blading and designed to 
convert the maximum of heat from gas at 4 
atmospheres and 450 deg. Cent. into 
useful work. A volute form of intake casing 
and a diffuser at the blade exit annulus reduce 
parasitic losses. The present range of gas 
turbines made is from 1000 h.p. to 10,000 h.p. 

Also on view, and seen in the photograph 
reproduced herewith (Fig. 10). is a National 
NMHBOT pressure-charged horizontal diesel 
engine develcping 361 max. b.h.p. at 1500 
r.p.m. and representing a new range of 
vertical and horizontal four-stroke engines 
introduced by the company. They are 
produced as six and eight-cylinder units, 


Fig. 
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either normally aspirated or mechanically 
blown, giving a power range of 164 b.h.p. at 
1000 r.p.m. to 438 b.h.p. at 1500 r.p.m. 
Engines with turbo-charger and_ turbo- 
charger with after cooler are available in 
vertical form and cover a power range of 
240 b.h.p. at 1000 r.p.m. to 533 b.h.p. at 1500 
r.p.m. while for certain applications the power 
available ranges from 400 to 600 b.h.p. at 1800 | 
r.p.m. 

The bore and stroke of the engine are 
6in and 84in respectively and the normally 





Fig. 11—Portable vibration indicator—Brush 


aspirated engine has a brake mean effective 
pressure of 90 lb per square inch, which rises 
to 120 lb per square inch in the mechanically 
blown unit. For the engines with turbo- 
charger, and with turbo-charger and after 
cooler, the brake mean effective pressure is 
respectively 132 and 145 lb per square inch. 
The compression is 15:1 in the normally 
aspirated unit and 13: 1 in the other designs. 
High-tensile cast iron is used for the crank- 
case and high-duty cast iron for the cylinder 
heads, which carry two inlet and two 
exhaust valves, operated from a single cam- 
shaft. The wet cylinder liners are of close- 
grained cast iron and chrome hardened 
internally. The aluminium alloy pistons 
have three compression rings, the top one 
being carried in a cast iron insert, and two 
scraper rings. Alloy steel “H” section 
stampings form the connecting-rods, which 
are drilled for lubrication of the replaceable 
small-end bush and have copper-lead shell 
big-end bearings. Similar bearings on each 
side of each crank carry the high duty, 
heat-treated alloy steel and surface-hardened 
crankshaft. Fuel is supplied by an externally 
fitted monobloc gear-driven pump with inte- 
gral governor and a lift pump. A gear pump 
housed inside the sump circulates the lubrica- 
ting oil to all bearings under pressure, while 





10—A_ horizontal six-cylinder diesel engine, pressure charged by 
mechanically driven blower mark NMHB6T—National 
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Fig. 12—Fuel pump fitted to single-cylinder, light- 
weight, high-speed engine—Bryce 


a built-in water pump circulates the cooling 
water. 
Another of the company’s engines is a 
Mark F4AUM6 marine engine shown with 
a Hindmarch/M.W.D. 2 : | reverse reduction 
gearbox and fitted with Chadburn “ Synchro- 
step”? control. The engine, which is pressure 
charged, has a bore and stroke of 12in and 
15in respectively and develops 874 s.h.p. at 
300 r.p.m. at the propeller shaft. The 
largest engine on the stand is the Mirrlees 
KVSS.12 developing 3096 b.h.p. at 428 r.p.m., 
which is a twelve-cylinder vee four-stroke 
turbo-charged engine, with air cooler, having 
a bore of 15in by 18in stroke. A sixteen- 
cylinder model is available and is rated at 
4128 b.h.p. - 
Representative of the new lightweight high- 
speed air-cooled low-power diesels introduced 
by Petters, Ltd., Staines, are the “P.C.2,” and 
‘““P.C.4,” two- and four-cylinder engines of 
10 and 20 b.h.p. respectively. This “ P.C.” 
range of engines, in one, two, three, and four 
cylinders, have a 3in bore and stroke and 
develop 5 b.h.p. per cylinder at 3000 r.p.m. 
with a brake mean effective pressure of 62 Ib 
per square inch and a fuel consumption of 
0-52 Ib/b.h.p./hour. The four-cylinder 
model gives a weight ratio of 25 lb per b.h.p. 
The heavily ribbed crankcase is of cast iron 
and the cast iron cylinder is held in position 
by through bolts, which extend into the 
crankcase. Cast iron is also used for the 
finned cylinder head. The two valves, 
the inlet being larger than the exhaust, are 
actuated by steel rocker arms operated by 
push-rods from a camshaft located in the top 
of the crankcase. The aluminium alloy 
pistons have an open cavity top and three 
compression and two scraper rings, the top 
compression and the bottom scraper rings 
being chromium faced. A lead-bronze bush 
is fitted at the small end of the alloy steel 
connecting-rod, while at the big end there is a 
thin-wall copper-lead-lined precision bearing. 
Similar bearings carry the alloy steel crank- 
shaft, which has induction hardened bearing 
surfaces, and copper-lead-lined washers to 
take the end thrust. The multi-cylinder 
engines have a flange mounted Bryce block 
oil fuel pump, while the “P.C.1” unit is fitted 
with a new design of pump (Fig. 12) in which 
all the working parts are enclosed within the 
engine case. 
The company also displays an electronic 
high-speed precision tachometer Mk.11, 
which has been developed to measure rota- 
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tional speeds with a high degree of accuracy. 
Its method of operation is to count input 
pulses generated by a shaft mounted pick-up 
over a time interval. These pulses are dis- 
played by five Dekatron counter tubes mount- 
ted on the front panel. The tachometer, 


which is easily transportable, is’ claimed 
to have an accuracy of +1. r.p.m. up to 
18,000 r.p.m. 


A portable vibration indicator, intended for 
the investigation of vibration problems ex- 
hibited, is designed for use in conjunction with 
a velocity-sensitive pick-up head having a 
sensitivity of 770 mV per inch per second. 
The instrument, illustrated in Fig. 11, 
consists of a high gain amplifier using junc- 
tion transisters, the output of which is 
integrated for direct reading of amplitude on 
a sensitive meter. A scale on the meter 


covers an amplitude of 0 to 0-100in 
in four switched ranges and a velocity 
of 0 to 10in per second in_ three 


switched ranges. Two 9V dry batteries 
provide the power and have an operational 
life of about 400 hours. 

Among a number of Petter McLaren 
engines there is an ““L.E.6.”’ marine propulsion 
unit which is a six-cylinder, vertical, water- 
cooled engine of 53in bore by 6in stroke and 
developing 135 s.h.p. at 1500 r.p.m. It is 
fitted with a self-change, oil-operated reverse 
and 3 to | reduction gearbox. Also on view 
is a four-cylinder, vertical, in-line, air-cooled 
Mark P.D.4M., engine driving through a 
Parsons “‘ F” reverse and 2 to 1 reduction 
gearbox to deliver 29-5 s.h.p. at 600 shaft 
r.p.m. to 43 s.h.p. at 900 r.p.m., and repre- 
sents the “ P.O.” and “ P.O.V.” range of 
engines having a power rating from 13 b.h.p. 
at 1000 r.p.m. to 96 b.h.p. at 1800 r.p.m. 


W. H. Allen, Sons and Co., Ltd. 


Typical examples of the power generating 
plant, pumping machinery and electrical 
equipment made by W. H. Allen, Sons and 
Co., Ltd., Bedford, which are exhibited, 
include a complete diesel-engine-driven d.c. 
generator ; a large vertical double-suction 
circulating-water pump for power station 
duty ; a horizontal double-suction water- 
works pump; a double-helical planetary 
epicyclic gear ; component parts for a large 
epicyclic gear unit for mine hoist duty ; an 
alternator ; a.c. and d.c. motors and starters. 
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Fig. 14—Vertical, double-suction, _ centrifugal 

circulating-water pump for power station service. 

Duty—1,320,000 gallons per hour against 37ft head— 
Allen 


The 410kW marine auxiliary pressure- 
charged diesel engine generating set on the 
stand (Fig. 13) comprises a five-cylinder, 
450 r.p.m., 600 b.h.p. engine direct-coupled 
to a d.c. generator. This type of set is also 
constructed for power outputs of 150kW to 
625kW (219 to 920 b.h.p.) and is representa- 
tive of the firm’s range of marine diesel 
generating sets with both four-stroke and 
two-stroke, three to eight-cylinder engines, 
covering powers from 75kW to 640kW. 
These engines are of vertical, solid-injection 
design employing direct combustion and 
arranged for cold starting on compressed air. 

The four-stroke airless-injection, compres- 
sion-ignition engine shown embodies an 
exhaust-gas-turbine-driven centrifugal pres- 
sure Charger. The cylinder block is formed in 
a single casting bolted to a deep-section 
bedplate. For the medium-pressure, forced- 
feed system of lubrication employed, the 
oil is drawn from the engine sump by a gear 
pump and passed through a _ double- 
compartment filter and cooler before reach- 
ing any moving parts. Connections from the 
oil-pressure main are taken to the main 





Fig. 13—Marine auxiliary pressure-charged 
450 r.p.m., 600 b.h.p. engine is direct-coupled to a 410kW generator—Allen 


diesel engine generating set. The four-stroke, five-cylinder, 
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big-end and camshaft bearings, governor 
bearings and camshaft driving chain. Oil 
is also led up the hollow-bored connecting- 
rods to the small-end bearings, while the 
pistons are lubricated by splash. The engine 
has large water spaces and a fresh-water 
system is employed using a tubular heat 
exchanger and engine-driven centrifugal 
circulator. 

A centrifugal governor regulates auto- 





Fig. 15—Double-helical epicyclic speed-reduction gear 

assembly for steam turbine-driven alternator. Ratio 

—4:1. Input shaft speed—6000 r.p.m. Output 
shaft speed—1500 r.p.m.—Allen 


matically the fuel supply at all loads and its 
adjusting gear enables the engine speed to be 
varied while running. The engine is fitted 
with motorised speeder gear to facilitate 
remote control from the switchboard. 

The 410kW d.c. generator is a compound- 
wound, open drip-proof machine, mounted 
upon a combined fabricated-steel baseplate 
and has a single pedestal, white-metal-lined 
journal bearing which is force lubricated 
from the engine lubricating system. 

The vertical double-suction centrifugal 
pump illustrated in Fig. 14 has been built 


Fig. 16—789 h.p. input Voith automatic hydraulic transmission equipment for 
rail traction—North British Locomotive 


for the Swartkops power station in South 
Africa. It is intended for condenser 
circulating water.duty and designed for an 
output of 990,000 galions of water per hour 
against a total head of 29ft, when running at 
485 r.p.m. It has a 30in suction branch and 
a discharge branch of 28in. The pump 
casing is of gunmetal and the impeller and 
shaft are of stainless steel. Stainless steel sleeves 
are fitted on the shaft where it passes through 
the water spaces and stuffing boxes. The 
shaft is supported at either end by grease- 
lubricated white-metalled bearings fed by a 
mechanical grease lubricator which is belt- 
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driven from the pump shaft through a worm 


gear. The bearings can be removed for 
renewal without dismantling the pump 
casing. 


A horizontal double-suction pump exhi- 
bited has 18in diameter suction and dis- 
charge branches and is for the Warbreck 
Works of the Fylde Water Board, Lancashire, 
This pump is one of two which are required 
to boost a head of water leaving the service 
reservoir supplying Fleetwood, Lancs, when 


the flow is between 5,000,000 and 10,000,000 | 


gallons of water per day, the plant being 
entirely automatic, with one of the pumps 
acting as a standby. 

The pump is connected to a steel flywheel, 
with its own shaft carried in independent 
pedestal bearings. A flexible pin and bush 
coupling is fitted between the pump and 
flywheel and also between the flywheel and 
driving motor. The variable speed motor is 
rated at 21/185 h.p. at speeds of 465/970 
r.p.m. The flywheel is provided for the 
purpose of preventing surge in the event of a 
failure in the power supply and of ensuring a 
gradual reduction in the speed of the pumping 
unit. 

A complete epicyclic gear unit for a turbo- 
alternator (Fig. 15) is designed to transmit 
2000 h.p. with an input speed of 6000 r.p.m. 
and an output speed of 1500 r.p.m. The unit 
consists of a sunwheel which engages with 
three planet wheels rotating on white-metalled 
spindles housed within the planet carrier. 
The planet carrier is secured rigidly to the 
low-speed shaft and rotates with it. The 
planet wheels also engage with the annulus 
rings, which are flexibly secured to, and re- 
strained from rotating by, the gear case. 

Load sharing between the planet wheels is 
ensured by making the annuli flexible in them- 
selves and in relation to the gear case, connec- 
tion to the latter being by way of a double 
gear tooth flexible coupling. The sunwheel 


has no bearings but is supported by the planet 
wheels and is connected to the turbine shaft 
by a double gear tooth flexible coupling. 

The components for a mine hoist gear 
shown, comprise a 43in annulus ring, 
together with a sunwheel, of an Allen- 
Stoeckicht double-helical planetary epicyclic 
gear. This gear is designed for an input 
speed of 468 r.p.m. and an output speed of 
64 r.p.m., and is capable of transmitting a 
continuous torque equivalent to 3200 h.p. 
When assembled the complete unit weighs 
approximately 9 tons, while the weight of the 
rotating parts is 44 tons, 
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North British Locomotive Company, Ltd. 


Diesel engines in the “‘ NBL-MAN” 
series now in production at the works of the 
North British Locomotive Company, Ltd., 
Glasgow, cover a range of power outputs 
from 90 to 1000 b.h.p. A marine propulsion 
set with one of the “ WV.17.5/22A ” engines 
is shown. This four-stroke, six-cylinder 
engine is similar to that shown in Fig. 17 and 
is rated at 190 b.h.p. at 900 r.p.m., and for 
marine application is fitted with a water- 
cooled exhaust manifold, sea-water and bilge 
pumps. Drive for these displacement pumps 
is through gearing from the camshaft 
and a change-over valve enables the bilge 
pump to take over the duties of the sea-water 
pump should it become fouled. 

Drive from the engine to the gearbox is 
through a short intermediate shaft connected 
to a “‘ Vulcan” flexible coupling mounted 
directly on the input shaft of the reversing/ 
reducing gear. The “Renk” WDV 
reversing gear provides a reduction ratio 


of 2:1, thus giving a propeller shaft 
speed of 450 r.p.m. The reverser is oil 
controlled, all the gears are con- 


stantly in mesh, and selection of ahead or 
astern is effected through wet plate type 
clutches. The gearbox generates its own oil 
pressure for both gear changing and lubrica- 
tion, and a built-in, non-corrosive cooler is 
provided. The rotary valve, which controls 


the oil flow to the respective clutches, can be 


remotely controlled either by rod or cable 
linkage from bridge or wheelhouse. 

The company is building a number of high- 
speed main line diesel locomotives powered 
by “L12V.18/21”’ supercharged, twelve- 
cylinder vee engines, and one of the engines 
is to be seen upon the stand. These engines 
are designed to deliver 1100 b.h.p. at 1500 
r.p.m. on the twelve-hour rating, and each 
weighs about 4-25 tons. They have a fabri- 
cated steel crankcase and cylinder block, 





Fig. 17—Six-cylinder, four-stroke diesel engine developing 225 b.h.p. at 1100 
r.p.m.—North British Locomotive 


employing seven cast steel bulkheads, with 
steel plate side walls. The hollow crankshaft 
is made from a one-piece drop forging and 
the connecting-rods run together in pairs side 
by side. The cylinder heads are fitted with 
precombustion chambers and two monobloc 
fuel injection pumps driven through a gear 
train are situated on top of the engine. A 
twin impeller pump circulates water through 
the cooling system at 8500 gallons per hour 
and 4200 gallons per hour through the engine 
lubricating oil cooler. 

The Voith design hydraulic transmission 
equipment has been made for a number of 
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years by.the North British Locomotive Com- 
pany, Ltd., and many of the firm’s locomo- 
tives fitted with this transmission have been 
described in our columns. Two typical 
transmission units of this design are exhibited, 
one, the “ L22” type for 100 h.p. input, is 
shown in section. The other, for 789 h.p. 
input (“ L37zv” type), is typical of the 
units used for rail traction and is illustrated in 
Fig. 16. It incorporates a torque converter 
for starting and low speeds and two fluid 
couplings for the medium and high-speed 
range. The torque converter and fluid coup- 
lings are self-contained and are engaged and 
disengaged by filling and emptying. This 
process is fully automatic, being controlled 
by a governor, and is dependent, in the case 
of a locomotive, upon its rail speed. At 
idling speed the transmission is disengaged. 
As the throttle is opened, the controls are 
arranged so that the first fluid circuit (in this 
case the torque converter) is filled before the 
engine speed is increased. Thereafter, the 
transmission governor takes full control, the 
following two fluid coupling circuits filling 
and emptying automatically in relation to load 
conditions or resistance at the rail. The 
drive is positive and cushioned by the trans- 
mission fluid, whilst the change from one 
fluid circuit to another is made with con- 
tinuity of torque transmission and without 
shock to the engine. 


Harland and Wolff, Ltd. 


The emphasis of the exhibits of Harland 
and Wolff, Ltd., Belfast, are on the electrical 
and marine activities of the company. Among 
the examples of electrical equipment are a 
80 h.p., direct current, vertical spindle, en- 
closed ventilated, drip-proof motor with ball 
and roller bearings, and a 30 h.p. horizontal 
spindle motor with sleeve bearings. There 
are also a 438kVA, 400V, three-phase, 50 c/s 
revolving field salient pole alternator, a 
four-pole rotor for a 625kVA, 440V, three- 
phase, 60 c/s turbine-driven alternator, and 
an alternating current dead~front marine 
switchboard. On the stand is shown a 
model, which we illustrate in Fig. 18, of one 
of the diesel alternator sets which the com- 
pany has built for service in the Persian Gulf 
and elsewhere. Each set consists of a three- 
phase, 50 c/s, alternator of 2600kW con- 
tinuous site rating at 231 r.p.m., generating at 
11kV, driven by a six-cylinder, opposed- 
piston, turbo-charged diesel engine. The 
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maximum governed speed is 231 r.p.m. 
and the engine, which has a_ bore 
of 530mm by 1180mm combined stroke, 
develops 4500 b.h.p. on a twelve-hour rating. 
Full load consumption is 0-36 lb per brake 
horsepower hour and the brake mean effective 
pressure is 80-7 Ib per square inch. 

Other engine models on view include a two- 
cycle, single-acting, opposed piston, cross- 
head supercharged unit having eight cylinders 
of 750mm bore by 2000mm combined stroke 
and rated to develop 11,000 b.h.p. at 110 
r.p.m.; and an eight-cylinder, opposed-piston, 
two-cycle, single-acting supercharged trunk 
piston engine of 530mm bore by 1180mm 
combined stroke and developing 6000 b.h.p. 
at 220 r.p.m. 

Models of ships on the stand represent 
some of the wide range of ships built by the 
company. There is the twin-screw, turbine- 
driven passenger liner “‘ Southern Cross,” of 
20,204 tons gross, built for Shaw Savill and 
Albion Company, Ltd. ; the T.S.S. “‘ Duke 
of Lancaster,” a twin-screw, turbine-driven 
cross-Channel ship of 4797 tons gross, for the 
Belfast-Heysham night service of British 
Railways, and the twin-screw motorship 
“* Scottish Coast,” of 3818 tons gross, owned. 
by Coast-Lines, Ltd. 


Newman Industries, Ltd. 


The explosion-proof motor (Fig. 19) 
exhibited by Newman Industries, Ltd., Yate, 





Fig. 19—Motor certified as explosion proof by 
American Underwriters Laboratories, Inc.—Newman 


Bristol, is one of a range of explosion-proof 
motors from 4 h.p. to 30 h.p. for which the 
company has obtained approval by American 





Fig. 18—Model of 2600kW alternator 2 —— turbo-charged diesel engine—Harland 
(1) ; 
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Underwriters Laboratories, Inc.—an organ- 
isation responsible for testing all explosion- 
proof apparatus for use in the U.S.A. and 
for issuing certificates to approved manu- 
facturers. 

Prominent among the exhibits on this 
stand is the new range of Newman drip- 
proof motors, from 4 h.p. to 50 h.p., built to 
the new draft British Standard, with Class “E” 
insulation, and permitting 65 deg. Cent. 
temperature rise. This range of motors, 
which was introduced earlier this year, was 
described in our issue of March 1, page 343. 

Each frame size in the company’s complete 
range of drip-proof motors (from 4 h.p. to 
600 h.p.) is displayed. The exhibits also 
include examples of Newman totally-enclosed 
motors, flameproof motors, Buxton certified 
for gas groups I, II and III, and vertical solid- 
shaft and hollow-shaft motors developed 
specially for deep well pumping. 


Crompton Parkinson, Ltd. 


The rotating machinery shown by Cromp- 
ton Parkinson, Ltd., Crompton House, 
Aldwych, London, W.C.2, includes a self- 
regulating alternator, which is representative 
of a range from 6 to 135kKVA now in 
production. It has a “‘Magnicon” exciter, 
which is flange mounted in line with the alter- 
nator, as illustrated in Fig. 20. The drive is 
direct, the exciter being quill-mounted on an 
extension of the alternator shaft. 

The main exhibit on the stand is a switch- 
board of the kind that is being supplied for 
the latest class of Admiralty frigates in which 





Fig. 20—Self-regulating alternator with flange-mounted 
‘* Magnicon ”? exciter driven from a quill on the 
alternator shaft extension—Crompton Parkinson 


alternating current is used for power and 
lighting distribution. _Compactness is a 
characteristic of the design. The switch- 
board is equipped with air-break circuit 
breakers and it is stated that these breakers 
have passed special shock tests as well as 
tests todetermine their kilovolt-ampere rating. 

A display of the company’s ship wiring 
cables includes some insulated with Butyl 
rubber. 


Rozalex, Ltd. 


For many. years now barrier creams have 
provided a valuable form of protection to 
workers in industry, and Rozalex, Ltd., 10, 
Norfolk Street, London, W.C.2, is showing 
some recently introduced creams which have 
been developed to comply with the require- 
ments of materials and conditions over a 
widening industrial field. One such new 
cream contains a light screen medium to 
filter the ultra-violet fraction of light which 
may photo-sensitise the skin and cause such 
troubles as erythema and exudating dermatitis. 
It was originally developed to protect the 
skin against the effects of photo-sensitisation 
caused by pitch and tar, and it is now used 
to provide protection against flash burns 
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resulting from certain arc-welding techniques. 

A new cream has been specially formulated 
for use in nuclear establishments to facilitate 
the rapid decontamination of protective 
clothing worn by the personnel exposed to 
radioactive materials. 


C. A. Parsons and Co., Ltd. 


The large generating equipment manufac- 
tured by C. A. Parsons and Co., Ltd., is 
mainly represented by a selection of photo- 
graphs, but the firm has arranged as a central 
exhibit on its stand a completely bladed low- 
pressure turbine shaft (Fig. 21) for a 23MW 
turbo-generator set. This set is one of sixteen 
which the company has installed and is 
installing at the Calder Hall “A” and “B” 





Fig. 21—Low-pressure turbine shaft of a 23MW turbo-generator set for 
a nuclear power station—Parsons 


and the Chapel Cross nuclear power stations. 

The Parsons Company is a member firm of 
the Nuclear Power Plant Company, Ltd., 
which is at present building the Bradwell 
nuclear power station for the Central Elec- 
tricity Authority. For that station it is 
supplying the power plant comprising six 
52MW turbo-generators and three 20-25MW 
auxiliary turbo-generators, together with the 
condensing plant, dump condensers, gas 
circulators and gas duct work. 

Large coloured photographs are used on 
the stand to show views of recently completed 
60MW turbo-generators. Artists’ impres- 
sions show completed 200MW single-line 
machines which are under construction for 
the Central Electricity Authority and 200MW 
cross-compound machines under construc- 
tion for the Hydro-Electric Power Commis- 
sion of Ontario, for installation in the 
Richard L. Hearn generating station, 
Toronto, Canada. These single-line 200MW 
sets operate at 3000 r.p.m. and comprise 
high-pressure, intermediate-pressure and two 
double-flow low-pressure cylinders driving a 
single generator. The operating steam con- 
ditions are 2350 lb per square inch stop valve 
pressure, 1050 deg. Fah. temperature, 
with reheating of the steam to 1000 deg. Fah. 


The 200MW cross-compound machines — 


have a high-pressure line with high-pressure 
and intermediate-pressure cylinders driving a 
single 1OOMW generator at 3600 r.p.m., and 
a low-pressure line with a second intermediate- 
pressure cylinder and low-pressure cylinder 
driving a single 1OOMW generator at 1800 
r.p.m. The operating steam conditions are 
1800 lb per square inch stop valve pressure, 
with 1000 deg. Fah. temperature, reheating to 
1000 deg. Fah. 

One of the exhibits comprises examples of 
the type of blading used in these large high- 
pressure, high-temperature machines, both 
at the initial end and the exhaust end. At the 
initial end the blades are produced by rolling 
and are integral with their roots and shrouds. 
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For convenience in handling, the blades are 
formed into short segments which are serrated 
along the root portion and secured in serrated 
grooves in the rotor by means of side locking 
strips. For the exhaust end blading the 
blades are rolled integral with their roots and 
for the last one or two rows of rotor blades 
the side entry form of root fixing is adopted. 
These blades, of vortex design, are highly 
tapered and twisted. 

A one-twelfth scale model of a 2IOMVA, 
15/275kV, three-phase, 50 c/s, OFW- 
cooled generator transformer is also included 
among the exhibits. In this equipment tap- 
pings of plus and minus 10 per cent in eighteen 
steps are arranged in the neutral ends of the 
275kV windings, and the on-load tap chang- 
ing equipment of the 
high-speed resistor type 
is arranged for local 
manual and local and 
remote electrical con- 
trol. Cooling is by 
means of two 100 per 
cent capacity oil-water 
coolers and the oil 
pumps and pipework 
are so arranged that 
either pump may be 
used with either cooler, 
and the change over 
may be carried out 
automatically in the 
event of failure of 
supply to one pump. 

The 275kV bushings 
are of the re-entrant 
condenser design and 
horizontal co-ordinat- 
ing protective gaps are fitted. The high- 
voltage windings are connected in star, and 
the low-voltage windings in delta, the latter 
connection being made external to the tank. 

A gas and oil-actuated relay is fitted and, 
in addition, a low oil level alarm device is 
mounted in the conservator. The connec- 
tions from these, together with those from the 
tap changing equipment and the coolers, are 
taken to the marshalling kiosk. This kiosk 
also provides accommodation for the winding 
temperature indicators and the control 
equipment for the tap changer and coolers. 


at 
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Donald Ress and Partners, Ltd. 


The holding and positioning equipment 
made for the welding industry by Donald 
Ross and Partners, Ltd., Gatwick Road, 
Crawley, Sussex, includes a powered turning 
roll unit of 225 tons rotating capacity. This 
machine was specially designed for manipula- 
ting sections of the large heat exchangers con- 
structed by Head Wrightson Teesdale, Ltd., 
for the atomic power station at Bradwell dur- 
ing welding, X-ray inspection, shot-blasting 
and final pressure test operations. Similar 
equipment has also been supplied to A.E.L.- 
John Thompson Nuclear Energy, Ltd., for 
the Berkeley power station. A “‘ Twinner”’ 
welding head manipulator has been developed 
to provide improved facilities for automatic 
welding of internal and external seams in 
cylindrical vessels circumferentially and longi- 
tudinally. This manipulator is made in a 
number of sizes, and a fully universal model 
carried by a motorised bogie on rails and has 
steplessly variable speeds. 

A wide selection of work positioners 
exhibited includes the ‘‘ Twinner-Aronson ” 
universal balance positioner shown in use in 
Fig. 22. These machines are made in four 
sizes of from 5 cwt to 40 cwt capacity at 
12in centre of gravity. A useful bench 
mounted positioner recently introduced has a 
fully rotatable worktable, work arm and 
pedestal which enables work to be positioned 
and locked at practically any required angle. 
It accommodates components up to 100 1b 
in weight. 

A portable power unit with steplessly 
variable speeds in both directions can be used 
for rotating cylindrical pipes and vessels of 
from 2in to 96in diameter during welding, 
grinding, metal spraying, painting, polish- 
ing or flame cutting. The standard machines 
in this range will rotate pipes from 6in to 
30in diameter and, with a special adapter, 
pipes down to 2in diameter can be rotated, 
Out-of-balance pipes with elbows and mani- 
folds can be rotated in the horizontal, 
vertical or inclined positions. For the rota- 
tion of vessels from 30in to 96in in diameter 
and up to 2 tons in weight, a simple turning 
roll frame with adapter driving pulley is 
coupled to this portable power unit. 

Hydraulic platforms are made by this 


Fig. 22—Universal balance positioner made in four capacities for work from 5 cwt to 40 cwt—Ross 
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firm to provide a portable platform from 
which operators can work over large and 
bulky fabrications. Easily adjustable, these 
platforms have a safe-working load of 4 cwt 
with good forward reach. The standard 
platform is manually operated by a hydraulic 
pump, but a power-operated platform is 
available if required. 


Merlin Engineering Company, Ltd. 

Efficient apparatus for the calibration, test- 
ing and servicing of fuel injection equip- 
ment for diesel engines has become an 
economic necessity for commercial transport 
and other undertakings which employ the 
engines in any reasonable number. The 
Merlin Engineering Company, Ltd., of Hebble 
Mills, Salterhebble, Halifax, has for some 
years specialised in providing a comprehen- 
sive range of machines and apparatus for this 
purpose and some of the firm’s more recent 
products are shown at Olympia this year. 

One of the two “ Calimaster ” fuel pump 
test equipments shown is the light bench 
model ‘“* M.6,” which was developed for the 





Fig. 23—Bench mounting diesel engine fuel pump 
calibrating and testing machine—Merton 


use of firms mainly concerned with the 
popular “ A,” “B,” “N,” and distributor 
pumps up to six cylinders commonly used on 
vehicles. This machine is fitted with a high- 
pressure phasing system for speed and 
accuracy of phase angle, and is adaptable for 
calibrating or flow testing, phasing, timing, 
governor setting, checking pump leakage, 
checking feed pumps, &c. 

A new product is the universal fuel pump 
calibrating and testing machine for bench 
mounting, which is shown in Fig. 23. It is 
suitable for use with a number of different 
makes of pumps and is intended to provide a 
simple, inexpensive equipment for the small 
commercial vehicle undertaking or service 
station. It can be used to test pumps having 
one to six elements fitted with pneumatic 
governors, and it has three speeds of 200, 
600, and 1000 r.p.m. A set of six balanced 
test injectors is provided, and an automatic 
trip mechanism performs calibration over 
exactly 100, or a multiple of 100, revolutions. 

For checking pumps with built-in gover- 
nors, an expanding pulley variable speed 
control, with a range from 175 to 1250 r.p.m., 
and a tachometer, may be provided. Another 
fitment available is a fuel delivery pump able 
to develop sufficient pressure in the pump 
gallery to pass fuel through the delivery 
valve of any element whose plunger is below 


THE ENGINGBER 


the point of commencing injection. By 
turning the pump by hand until such passage 
ceases, the commencement of injection may be 
timed, it is claimed, within two minutes of 
arc. For phasing, a scale of degrees can be 
clamped to the drive shaft. This system of 
high-pressure phasing and timing is believed 
to be one of the quickest and most accurate 
available. 

The machine is provided with a paper 
element filter in the fuel supply line, and has a 
14, h.p. motor normally wound for three- 
phase, 50 c/s, 220/400V supplies. It will 
test all ““ A” size pumps, including C.A.V. 
and Hartford distributor pumps, ‘‘ AA ” size 
pumps and “ B ” size pumps, again including 
any “ D.P.B.”” models, with up to 7-Smm 
bore plungers. 


F. Perkins, Ltd. 


The familiar range of diesel engines shown 
by F. Perkins, Ltd., of Peterborough, includes 
an industrial version of the “* P3/144 ”’ engine. 
This modified “* P3 ”’ engine is intended for a 
small power unit on road construction and 
contractors’ plant and the lighter types of 
belt-driven applications. 

It is of four-stroke, three-cylinder con- 
struction with a bore of 88-9mm, a stroke 
of 127mm, and a swept volume of 144-3 
litres. With a maximum twelve-hour rating 
of 28-25 h.p. at 1800 r.p.m., the engine has a 
maximum torque of 841b per foot at 1200 
r.p.m. One of these compact industrial 
engines is shown in Fig. 24. 

The cast iron cylinder block is cast integrally 
with its crankcase and the cylinder bores are 
fitted with renewable high-duty cast iron 
liners. Spherical combustion chambers for 
each cylinder are formed half on each 
cylinder head and half on a detachable cap 
on the side of the engine. A forged steel 
crankshaft with cast iron balance weights is 
carried on four thin-wall lead-bronze-lined 
main bearings. Each of the alloy pistons 
has three compression and one control ring 
above the gudgeon pin and a second oil 
control ring below the pin. The camshaft is 
supported in the cylinder block by three bear- 
ings and actuates overhead valves through 
rocker gear and short tappets in the cylinder 
head. 

An in-line fuel injection pump with a pneu- 
matic governor is, like the camshaft, driven 
through gears from the crankshaft sprocket. 
The lubricating pump is also gear driven 
from the crankshaft and the centrifugal water- 





Fig. 24—Three-cylinder industrial diesel engine with 
a maximum rating of ade b.h.p. at 1800 r.p.m.— 
s 
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circulating pump of the cooling system is 
fitted to the front cover of the timing case 
and belt driven from the crankshaft. A 12V 
dynamo is fitted and electric and cold starting 
equipment can be provided on the engine. 


E. N. Mackley and Co. 

A new underwater light (Fig. 25) is manu- 
factured by E. N. Mackley and Co. 
to a patent of the United Kingdom Atomic 
Energy Authority. The lampholder body is 
constructed of aluminium and has a sealed 


‘side cable gland entry which gives access to 


the connection to the lampholder and is 
secured in a way such that when the special 
lamp is screwed in position correct alignment 
is certain. This method of lamp location 
also ensures positive contact between the 
neck of the lamp and its spring-loaded rubber 
seals. The system of component assembly 





/ 


Fig. 25—Underwater lighting fitting—Mavkley 


results in complete watertightness. An 
aluminium guard is fitted to give protection 
to the lamp under working conditions and 
has a top grid which allows light to be pro- 
jected and affords security against lamp 
breakage. Stainless steel wing bolts facilitate 
stirrup mounting and there is also a cast 
lug on the lampholder body for securing in 
position. The aluminium parts are anodised 
and both the structure and water sealing 
arrangements are capable of withstanding 
pressure of 1500ft head of water. 


Northern Aluminium Company, Ltd. 

Particular prominence is given to the 
applications of aluminium to the nuclear 
energy and shipbuilding fields by the Northern 
Aluminium Company, Ltd., and part of this 
firm’s stand is used to show a large structure 
fabricated by the Fairey Aviation Company, 
Ltd., for the U.K. Atomic Energy Authority. 

The growing use of aluminium in ship- 
building is shown by a ship’s permanent 
awning of ‘“Noral Industrial” pattern 
corrugated sheet, and a display of 
extruded sections developed for marine 
use. There is also shown a sample of 
** Noralduct,” the rolled aluminium sheet 
material with integral passageways used for 
refrigerator cooling units, radiators and heat 
exchangers. 

The recent addition of new production 
equipment at the Rogerstone works now 
permits the manufacture of shipbuilding 
plate of a size very much greater than has 
been available before. 

The maximum available plate length of SOft 
remains unchanged, but plates can now be 
supplied in widths up to 10ft or 12ft in the 
range of alloys and thicknesses normally 
called for in shipbuilding and general engi- 
neering. These plates are made by a fabrica- 
tion technique that involves the precision 
welding of two pieces of plate of normal 
width. 
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Rockweld, Ltd. 


An interesting new automatic arc welding 
equipment has been introduced by Rockweld, 
Ltd., Commerce Way, Croydon, Surrey. 
The “* Autopak ” multi-purpose transformer, 
suitable for both manual and automatic 
welding, which is used with this equipment, 
is illustrated in Fig. 26. This is a portable 





Fig. 26—Multi-purpose transformer for double and 
single operator, manual and continuous wire auto- 
matic welding—Rockweld 


power unit incorporating components for 


double and single operator manual welding’ 


and for operating a continuous wire auto- 
matic welding head. It has a three-position 
switch by which the equipment can be set for 
(a) double operator manual working with 
current range 35/325A at each point ; or (db) 
single operator manual working with current 
range of 250/650A ; or (c) for running the 
automatic head and supplying it with currents 





Fig. 27—Automatic welding head for use with the 
** Autopak °’ transformer—Rockweld 
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up to 650A. On open circuit, 80V is provided 
for manual welding and 60V for automatic 
welding. 

The “ Autopoint ” automatic head made 
for use with the plant can be seen in Fig. 27. 
It is a light, adaptable, readily mounted head 
designed for handling bare wire up to 7/ssin 
from the reel, and a maximum current of 
1300A. The head can be used with the 
** Autopak ” for welding with */,,in, tin and 
5/s9in wire, or with two in parallel for #in 


and 7/,,in wire. In this head a double motor 


drive is geared differentially to the feed rolls 
and regulated by a circuit which is very 
sensitive and responsive to arc conditions. 
The arc is self-starting and the system is 
stated to be immune to variations in supply 
voltage. The operating controls on the head 
consist simply of an arc voltage regulator, 
an inching switch, and a running switch. 

The above equipment is being demonstrated 
using the maker’s “ Detron”’ wires and flux 
granules, and there is also to be seen upon 
the stand an iron powder electrode known as 
the “‘ Meteor,” which has recently been 
introduced. 


Sharples Centrifuges, Ltd. 


The oil treatment plant to be seen upon the 
stand of Sharples Centrifuges, Ltd., Dorman 
Road, Camberley, Surrey, includes one of the 
firm’s ‘‘ Nozljector ” high-capacity centrifuges 
for the purification of heavy fuel oils. In this 
design of centrifuge oil is fed to the bowl at 
the top and passes to the edge of the disc 
stack. Passing through the discs, where the 
water and solids are removed, the clean oil is 
discharged into the covers at the top of the 
bowl ; the water and 
dirt pass to the wall of 
the bowl and out 
through a series of 
nozzles. This nozzle 
discharge, comprising 
the water and dirt, plus 
a small quantity of oil, 
drops through an upper 
recycle tank and then 
through a quick open- 
ing valve to a lower 
tank. A float valve 
maintains a constant 
level in this lower tank 
by recirculating some 
oil, the remainder 
of the mixture being 
pumped, by means of a 
positive displacement 
pump, through strain- 
ers and back into the 
bowl. The sludge 
enters the bottom of 
the bowl, through re- 
cycle tubes outside the 
disc stack and is recir- 
culated until sufficient- 
ly concentrated to be 
discarded. The sludge 
is quickly dumped by 
operating a hand valve 
between the upper and 
lower recycle tanks 
and a three-way hand- 
operated valve on the 
discharge side of the recycle pump. To 
recommence the operating cycle, the two 
valves are reversed. There is no interruption 
to the feed of oil to the machine, nor the 
discharge of clean oil, during this dumping 
operation. 

A recent development of this firm is what is 
termed a “‘ Floating Drag,” which is designed 
to overcome the effects of movements and 
vibrations on centrifuges in marine service. 
In giving the reason for introducing this new 
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device the firm points out that to avoid 
undesirable bearing stress and vibration the 
“* Super-Centrifuge ” rotor is suspended from 
the drive bearing assembly on a flexible 
spindle. The lower end of the rotor runs in a 
loose-fitting guide bushing in order to permit 
the rotor bottom to move and find that posi- 
tion which corresponds to its centre of mass. 
In a marine installation the constantly chang- 
ing gravity component can lead to wear, unless 
special provision is made to restrict the move- 
ment of the drag bushing at the bottom of the 
bowl. In the past there has been no way of 
doing this without losing the advantages of 
the self-centring operation. The “ Floating 
Drag ’”’ overcomes the disadvantages, whilst 
still retaining the benefits of self-centring 
operation. 

Due to the low ratio of diameter to length 
of the centrifuge bowl, the gyroscopic effect 
is small and the drag allows for dynamic 
cushioning and the control of the movements 
of its bush. Control is effected by a series of 
special springs pressing plungers against the 
outside of the bush and controlling its move- 
ments. As can be seen in our drawing 
(Fig. 29), the bush is supported from below by 
a coil spring which allows for slight sideways 
movement against the controlling plungers to 
permit self-centring. A sight feed lubricator 
is connected to the casting by a feed pipe, and 
oil passes through the main casting and the 
drag shell into the drag bushing. 

An interesting development in the field of 
lubricating oil treatment is the de-acidifier 
made by this firm for the maintenance of 
lubricating oil quality during use in diesel 
engines. Since the introduction of residual 





Fig. 28—De-acidifier unit with operator recharging the treating chamber—Sharples 


fuels for diesel engines, problems have arisen 
from the formation of corrosive sulphur 
compounds which find their way into the 
engine crankcase. Efficient centrifuging mini- 
mises the problem, as does the practice of 
doping the lubricating oil to neutralise the 
acids and to inhibit corrosion. However, the 
duration of efficacy of the doping is limited, 
after which the oil has to be renewed. 

The de-acidifier makes use of an external 
tank, which can be seen in Fig. 28. This tank 
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Fig. 29—Arrangement of ‘‘ Floating Drag ’’ fitted on 
marine centrifuges—Sharples 


contains the treating materials in a convenient 
pelleted form, having a large contact surface 
combined with low resistance to flow. These 
pellets have a special binder which is insoluble 
in the oil and their composition is such that 
there is no tendency to clog up the chamber 
in which the treating material is housed. 
This makes it possible to maintain the circu- 
lation of the oil at a steady rate and eliminates 
maintenance cleaning problems, it being 
merely necessary to reload the chamber 
regularly with a change of treating pellets to 
replace those that have been consumed by the 
reaction. 

The pellets contain alkaline earth car- 
bonates which have the property of neutralising 
deleterious materials, such as mineral acids, 
without reacting on the additives in the oil. 
They are also stated to neutralise organic 
acids of low molecular weight (such as acetic 
acid and propionic acid) that may have been 
formed in the lubricating oil system. Finally, 
the products resulting from the decomposi- 
tion of the metallic salts of the mineral and 
organic acids, formed in the lubricating sys- 
tem of the diesel engine, by the pellets 
(namely, the sulphates, chloride, acetates, 
propionates, of calcium, &c., and the 
hydroxides of iron, copper, lead, &c.), are 
insoluble in the oil. They can be removed in a 
‘* Super-Centrifuge ” lubricating oil purifier, 
following the de-acidifier, as part of the com- 
plete treating system. 


Leslie Hartridge, Ltd. 


A heavy-duty fuel pump test bench now 
made by Leslie Hartridge, Ltd., 9, Victoria 
Street, London, S.W.1, is intended for testing 
the pumps used on large marine, stationary 
and locomotive oil engines. The slotted 
bed of the machine is designed to facilitate 
the mounting of all makes of fuel pumps 
which can readily be connected through adap- 
ters to the 9in diameter coupling. Pumps 
under test are driven by a 5 h.p. constant 
speed motor through variable speed gear 
giving a smooth range of speeds from 0 to 
750 r.p.m. Speed is recorded on a large 
tachometer in both directions of rotation. A 
balanced flywheel, which weighs about 5 cwt, 
is mounted on the main shaft and is graduated 
for spill timing purposes. 

Pumps under test can be supplied with 
fuel either by gravity or pressures up to 
150 lb per square inch. Provision is also 
made for lubricating the pumps at any 
required pressure up to 30 lb per square inch. 
The different types and banks of test injectors 
and calibrated test tubes which can be fitted 
to the universal machine give a range of 
outputs from zero up to 1000 c.c. in multiples 
of 100 or more strokes. 

- A new nozzle analyser which has been 
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developed for the firm is shown in Fig. 30. 
This machine is fitted with a compressed air 
operated hydraulic pump, the output of which 
can be controlled and maintained at any rate 
of flow, from nil to the full demand of a 
nozzle orifice, for any desired period by the 
operation of a simple control valve. It is 
pointed out that this design of pump 
eliminates the difficulties of maintaining an 
even and regular flow at low fuel rates which 
are experienced with hand-operated pumps. 
It is also stated to be an improvement on 
power-driven cam-operated pumps with 
which, even at low speeds, the duration of the 
injection period is considered to be too short 
to enable a reliable observation of the func- 
tioning of the nozzle and the movement of 
the needle to be made. 

The nozzle holder fixture, which accom- 
modates adapters to suit various kinds of 





Fig. 30—Nozzle analyser fitted with a compressed 

air operated pump, the delivery of which can be 

maintained at any rate of flow for any required period 
—Hartridge 


nozzles, does not incorporate any high- 
pressure delivery pipes or nuts. A large pre- 
cision pressure gauge for pressures up to 240 
atmospheres enables pressure settings, needle 
opening and closing pressures, dry seat 
tests, and back leakage tests to be accurately 
made. This gauge incorporates an electric 
seconds timing clock, which can be set to 
start counting at any desired pressure so 
that time and pressure readings can be taken 
simultaneously. 

An illuminated spray cabinet of ample 
proportions, fitted with transparent sliding 
panels, is conveniently placed to permit 
observation of the spray formation of the 
nozzle and is ducted to a de-atomising tank, 
which also provides for fuel storage. A 
fume extractor system can be connected 
through an adapter on the side of the machine, 
and, if required, there can be supplied an 
attachment by which nozzles can be flushed 
out and cleaned with oil under high pressure. 


Drysdale and Co., Ltd. 


The pumps to be seen upon the stand of 
Drysdale and Co., Ltd., Yoker, Glasgow, 
include a 7in single-stage, tank-type (drowned 
suction) centrifugal unit, originally developed 
to meet Admiralty requirements for a forced 
lubrication pump which was silent in opera- 
tion and simple.to maintain. This simple, 
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high-speed centrifugal pumping set is illus- 
trated in Fig. 31. 

The centrifugal design reduces the com- 
ponents to the desirable minimum of one 
shaft, one impeller, one volute, two journal 
and one thrust bearing. The assembly is light 
and compact and is provided with a seating for 
mounting on a flange immediately below the 
motor stool, leaving only the motor, motor 
stool and discharge branch above the drain 
tank when installed. 

The immersed tank construction avoids 
need for priming or the use of long suction 
pipes and valves. As there is no suction lift, 
air entrained in the oil enters the pump at 
atmospheric pressure instead of being 
expanded by vacuum ; there is, therefore, less 
fall off in volume of oil with increased 
aeration. No fine strainers are required on the 
pump, since small solids can pass through 
the impeller and are prevented from entering 
the system by the filters provided on 
the discharge. Delivery from the pump is 
relatively independent of clearances at the 
lubricant delivery points, and it is capable of 
delivering an increasing volume of oil with 
the reduced resistance to flow which may 
develop in the life of the main machinery. 

The “Capsule” horizontal axial-flow 
pump for transformer oil circulation shown 
on the stand is designed for fitting directly 
into a horizontal pipeline. Its compact 
design allows this pump to be removed from 
a line without spillage of oil when the valves 
at each end are closed. 

Another exhibit consists of one of the 
firm’s “ Aquair” water ring air pumps 
fitted with a “ Vortegon” silencer and 
separator. This combined silencer and 
separator is designed for fitting to the open 
discharge of the rotary vacuum pumps in 
duties where a low noise level is required 
coupled with efficient extraction of liquid 
from the pump discharge. The equipment 
consists of a vertical hexagon chamber with 
the air pump discharge connected to a 
distributing channel tangential to one of the 
panels of the silencer and separator body. 
At each corner of the hexagon a recessed 
channel is formed where any liquid entrained 
is separated by the combined action of the 





Fig. 31—Drowned suction centrifugal pump for 
forced lubrication in marine service—Drysdale 
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vortex produced at this corner, and the 
centrifugal force occasioned by the tangential 
velocity from the air pump discharge. Each 
ene of these channels and corners forms a 
system of vortices and liquid separating ducts 
in series and there is a combined stripping 
or drying effect as the contents from the air 
pump discharge completes the circuit of the 
inner periphery of the chamber. A powerful 
retarding and sound damping effect, is 
produced by these corners and the reflection 
effect has an important influence in causing 
a reduction of the sound level. The liquid 
is discharged through an opening at the 
bottom of the silencer, while the gas rises in a 
spiral form with much retarded motion and 
sound energy and delivered in a concen- 
trically arranged pipe with a tuned expansion 
box before discharging to the atmosphere. 


Associated British Engineering, Ltd. 

The exhibits of Associated British Engi- 
neering, Ltd., 37-41, Bedford Row, London, 
W.C.1, are representative of the wide range of 
products manufactured by the various com- 
panies forming the group. British Polar 
Engines, Ltd., of Glasgow, show one of a 
range of two-cycle, direct-reversing marine 
engines, which are built with four to nine 
cylinders and range in power from 640 to 
1440 b.h.p. at 250 r.p.m. or 750 to 1700 b.h.p. 
at 300 r.p.m. The engine on view, which 
can be seen in the accompanying illustration 
(Fig. 32), is a mark M.48.M. unit having 
eight cylinders of 340mm bore by 570mm 
stroke and an output of 1500 b.h.p. at 
300 r.p.m. It is shown running under its 
own power to demonstrate the simplicity of 
the two cycle system. The bedplate is fitted 
with cast iron white-metal-lined bearings and 
the cast iron cylinder block is fitted with 
removable close grained cast iron liners, which 
are free to expand longitudinally. The cast 
iron cylinder covers are in two parts and the 
pistons, of special cast iron, are oil cooled. 
There is one fuel pump per cylinder, supply- 
ing an automatic needle fuel valve. An 
opposed-piston scavenge pump is mounted 
and driven in tandem with the starting air 
compressor which is of reciprocating two-stage 
design. Driven from the crankshaft are 
the double-acting reciprocating cooling water 
pump, bilge pump and a lubricating oil gear 
pump. 

A working scale model of the Lips de 
Schelde controllable pitch propeller is shown 
by the Controllable Pitch Propeller Company, 
Ltd. This propeller has the blades arranged 
in tandem, in order to achieve the minimum 
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diameter of hub, with a high efficiency over a 
wide range of pitch settings and engine 
r.p.m. 

Henry Meadows, Ltd., displays many items 
which present the company’s policy of 
rationalisation in diesel-driven generating 
sets, covering an output from 22kW to 161kW 
and examples of the wide range of marine 
diesel engines manufactured by the company. 
On the stand are a 6.D.M.S. 970 “ Nelson ” 
engine of 270 b.h.p., a 6.D.M. 630 “ Fro- 
bisher ” engine of 130 b.h.p., and a 4.D.M, 
330 “‘ Porpoise”’ engine of 90 b.h.p. Also 
shown is the 6.D.J. 500 unit, which we 
illustrate in Fig. 33. This is a four-stroke, 
direct-injection, cold-starting, water-cooled, 
compression-ignition engine having six cylin- 
ders of 120mm bore and stroke. It develops 
97 b.h.p. at 1800 r.p.m. on a twelve-hour 
rating. The compression ratio is 16 to 1, and 
the brake mean effective pressure at the 
maximum torque of 308lb ft at 1350 
r.p.m. is 92-5]lb per square inch. A single 
high-grade iron casting forms the crank- 
case and cylinder block. The three cast 
iron cylinder heads each cover two cylin- 
ders and carry one inlet and one “‘Stellite”’ 
faced exhaust valve, for which there are 
fitted renewable valve seat inserts cast 
in high chromium iron alloy. The aluminium 
alloy pistons have three compression rings, 
the top one of which is chromium faced, and 
two scraper rings. The “H”’ section, high 
tensile steel connecting-rods have copper 
lead lined steel bushes at the small ends 
and thin shell steel-backed copper-lead-lined 
and lead-indium-treated bearings at the big 
ends. Seven similar bearings carry the crank- 
shaft. Fuel is delivered by a lift pump to 
an injection pump and solidly injected through 
long steni multi-hole nozzles. A gear-driven 
pump supplies lubricating oil at 501b per 
square inch from a wet sump of 4 gallons 
capacity, and the cooling system is served 
by a centrifugal water circulating pump belt 
driven from the crankshaft. 

Two examples of free piston gasifiers are 
presented by the Free Piston Engine Com- 
pany, Ltd., one being shown on the stand and 
One outside the main building. The inside 
exhibit is a G.S. 34 gasifier having an engine 
cylinder bore of 13-4in, a compressor 
cylinder bore of 35-4in and a stroke of 
17-4in per piston. At the continuous 
maximum rating of 1250 gas horsepower the 
oscillations are 570 cycles per minute and 
the corresponding gas temperature and 
pressure are respectively 437 deg. Cent. and 
42-5 lb per square inch. When coupled with 
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Fig. 32—Eight-cylinder M.48M. marine engine of 1500 b.h.p. at 300 r.p.m.—British Polar 
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a gas turbine and reduction gear the normal 
continuous rating is 1000 s.h.p. The specific 
fuel consumption is 0-320 1b per gas horse- 
power per hour and the thermal efficiency into 
gas 43 per cent. The external exhibit consists 
of a self-contained 200kW generating set in 
which a G.S. 75 gasifier is coupled to a 
seven-stage Budworth gas turbine, which 
drives a 200kW Allen marine generator 
through reduction gearing. The bores of the 
engine and compressor cylinders of the gasi- 
fier are 7-5in and 20-75in respectively, 
and the stroke is 9-S5in per piston. The 
number of oscillations at the continuous maxi- 
mum rating of 420 gas horsepower are 1000 
cycles per minute and the gas temperature 





Fig. 33—Mk. 6.D.J. 500 diesel engine developing 
97 b.h.p. at 1800 r.p.m.—Meadows 


and pressure are 460 deg. Cent. and 45 Ib per 
square inch respectively. The normal con- 
tinuous rating when coupled to a turbine and 
reduction gearing is 350 s.h.p. A specific 
fuel consumption of 0-325 lb per gas horse- 
power per hour is claimed and the thermal 
efficiency in gas is given as 42 per cent. 

Other engines shown by the group include 
four units manufactured by the Bergius 
Company, Ltd., and include a two-cylinder 
P.2. diesel direct-injection four-stroke engine 
of 10 b.h.p. at 1500 r.p.m., a mark E.2. 
Kelvin-Ricardo engine of 74 h.p. at 1150 
r.p.m., and a 33 h.p. at 1000 r.p.m. J.3 unit. 
A K.4 series III engine, of 88 h.p., is shown 
with a Bergius 2 to'1 water-cooled reduction 
gear, giving no fore and aft movement of the 
propeller shaft and transmitting a propeller 
speed of 375 r.p.m. Another item of interest 
in this engine is the slow-running water pump 
and the redesigned water system. Another 
member of the group, H. Widdop and Co., 
Ltd., exhibits various components of the 
engines made. by the company and a model 
of the G.M.B.6 pump-scavenged, direct 
reversing, two-stroke, six-cylinder engine 
having a continuous rating of 726/798 b.h.p. 
at 300/330 r.p.m. 


A. Reyrolle and Co., Ltd. 


A new design of I1kV, SOOMVA hori- 
zontal drawout airbreak circuit breaker, in 
which cast resin is extensively used for 
insulation, is being shown by A. Reyrolle 
and Co., Ltd., Hebburn, Co. Durham. It 
is available in normal current ratings up to 
2000A and the busbars are rated at 2400A. 
In the fixed portion of the switchgear (Fig. 
35) the orifice insulators are of epoxy resin ; 
the insulators associated with the controlled 
circuit embody an insulated platform and 
stem for the mounting of the current trans- 
formers. Epoxy-resin insulation is also used 
for the busbars and all joints are insulated 
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with a filled polyester resin, which can be 
broken down and remade on site. The 
voltage transformer is also cast in resin and 
is plugged into orifice insulators above the 
current transformer chamber with access to 
it for isolation from the back of the panel. 
The cranked plug isolating contacts with cast 
resin insulation on the circuit breaker por- 
tion can be rotated through 180 deg., which 
permits the breaker to be plugged into normal 
circuit, feeder-earth, or busbar-earth posi- 
tions. The circuit breaker is solenoid 
operated, and sandwich-type arc chute plates 
are used in which an iron sucker-loop is 





Fig. 34—Variable speed a.c. commutator motor fitted 
with pilot motor for remote electrical speed control— 
Reyrolle 


moulded between plates of refractory ma- 
terial, to give effective arc control without 
the use of coils to energise an external iron 
circuit. 

On the same stand there is a representative 
selection of Reyrolle variable-speed a.c. 
commutator motors with outputs ranging 
from 5 h.p. to 60 h.p. including examples of 
direct handwheel, remote .mechanical, and 
remote electrical methods of speed control. 
The one illustrated in Fig. 34 is fitted with a 
pilot motor for remote electrical speed control, 
and it has a continuous rating of 10/2-5 
b.h.p. at 1500/375 r.p.m. on a 440V, three- 
phase, 50 c/s supply. Various examples 
of single-operator welding sets are also 
displayed with their control and _ starter 
units mounted above the machine frames, 
and a twin-operator welding generator is 





Fig. 35—11kV, 500MVA, air-break circuit breaker in which cast resin is widely 


used for insulation—Reyrolle 
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included with fine regulator controls mounted 
in separate cases for remote control. All 
the welding sets have drooping-voltage 
characteristics, their maximum welding 
ratings ranging from 175A to 425A with 
open-circuit voltages of 70V. 


Hamworthy Engineering, Ltd. 


A series of screw pumps in sizes up to a 
maximum capacity of 100,000 gallons an 
hour is now being made by Hamworthy 
Engineering, Ltd., Poole, for handling oil 
fuel, cooling water and lubricants in engines, 
and pumping viscous liquids such as fats 
and emulsions which have reasonable lubricat- 
ing properties. In these pumps the screws 
are designed so that completely enclosed 
chambers are formed between the threads 
and as the screws rotate these chambers 
move forward in an axial direction without 
creating turbulence. The screws are hardened 
and ground on their contacting surfaces and 
on standard units are carried at each end on 
special bearings which are lubricated by the 
pumped fluid under full pumping pressure. 
A spring loaded mushroom head relief valve 
may be fitted and this is adjusted to operate 
at 10 per cent above normal working pressure. 
The maker ‘states that these screw pumps, 
one of which is shown in Fig. 36, may be 
installed in any position—horizontally, ver- 
tically or inclined, and they are available 
with foot or flange mountings. 

The firm’s new “A.V.P.16” centrifugal 
pump is now made in a range for capacities 
up to 3350 tons per hour at 30ft head. 
This split casing design pump is rigidly 
mounted in a fabricated steel frame. Its 
shaft is fitted with renewable phosphor 
bronze sleeves and is carried in a pair of 
ball bearings at the top which serve to 
maintain the axial location of the shaft and 
impeller. The lower bearing situated below 
the impeller comprises a phosphor bronze 
sleeve keyed to the shaft and working on a 
gunmetal bush. The packed gland incor- 
porates a lantern ring which is connected to 
the pump volute to maintan a supply of 
liquid under pressure and serves to prevent 
the ingress of air. 

If required a liquid ring primer can be 
fitted to this form of centrifugal pump. In 
this primer the rotor revolves in a water- 
filled elliptical casting and completes two 
suction/delivery actions in each revolution. 
It operates in conjunc- 
tion with an air escap- 
ing chamber and a 
float-operated valve 
mechanism 

The compressors 
made by the firm are 
represented by two 
machines. The two- 
stage “‘ 2TM6 ” water- 
cooled compressor is 
primarily intended for 
starting air duties on 
ships and is made in a 
number of sizes for 
capacities between 35 
and 270 cubic feet per 
minute of free air at 
pressures from 2501b to 
450 lb per square inch. 
A “2TLSA” machine 
on the stand is the 
largest of the air-cooled 
compressors made by 
the firm and is designed 
to deliver between 90 
and 140 cubic feet per 
minute at pressures 
between 100 lb and 200 
lb per squareinch. On 
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Fig. 36—Screw pump for self-lubricating liquids, 
Made in capacities up to 100,000 gph— 
Hamworthy 


this machine the inter- and after-coolers are 
combined in one block mounted transversely, 
and a fan which is belt driven from the,crank- 
shaft delivers a continuous blast of air 
through the casing. 


Keelavite Rotary Pumps and Motors, Ltd. 


The principal exhibit of Keelavite Rotary 
Pumps and Motors, Ltd., Allesley, Coventry, 
is a l-ton hydraulic winch powered by a 
variable-speed drive, giving a maximum 
operating speed of 80ft per minute. An 
inching control is incorporated and the winch 
drum is driven by a gear hydraulic motor 
from a packaged power unit. Speed control, 
including inching when hoisting or lowering, 
together with both dynamic and static brak- 
ing, is controlled by a single lever adjacent 
to the winch. The hydraulically-operated 
braking system can only be released during 
hoisting, when the load is already under the 
control of the hydraulic motor. 

The hydraulic power and control equip- 
ment shown includes pumps and motors with 
displacements up to 10 cubic inches per 
revolution and pressures up to 2000 1b per 
square inch, although units can be supplied 
up to a maximum displacement of 40 cubic 
inches per revolution at 2000 1b per square 
inch. Hydraulic cylinders shown cover bores 
of from lin to 6in, with the choice of foot, 
flange, trunnion or clevis mountings. There 
is also a representative number of pressure 
and flow control valves, and directional 
valves which can be operated either mech- 
anically, electrically, or by a servo system. 


Pilkington Brothers, Ltd. 

Some applications of glass as a protective 
material provide an interesting display on the 
stand of Pilkington Brothers, Ltd., St. 
Helens, Lancs. Three kinds of viewing 
windows which afford protection against 
various radiations are to be seen. One is 
a mock-up of a viewing window used in 
nuclear research at Harwell. It is 3ft 6in high 
by 2ft 6in wide and is built up of thirty-six 
laminations of lin thick stabilised lead glass. 
Another, slightly smaller window with thirty 
plates of lin clear white polished glass, 
is typical of the design used in hospitals to 
protect the staff operating a linear accelerator 
from dangerous radiations. 

Discs of Schlieren plate glass which are 
used in the observation windows of wind 
tunnels enable accurate photographic records 
to be made as well as providing means of 
visual observation of the models. Other 
kinds of glass exhibited include toughened 
glass to withstand thermal shock, tinted 
selective transmission glass, diffuse reflection 
glass, one-way vision glass, glass linings to 
prevent corrosive and erosive wear, toughened 
industrial protective glass and glass insulators. 
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Self-Changing Gears, Ltd. 

The products of Self-Changing Gears, Ltd., 
now include not only gearboxes but other 
transmission units, such as clutches, con- 
verters, and couplings. A new product is 
the R.R.E. 1 reversing unit which, by in- 
corporating two epicyclic trains, obtains 
forward and reverse selection solely by means 
of brakes mounted on the casing ; a reduc- 
tion is afforded in each direction. It can be 
seen from Fig. 37 that the power is passed 
into the sun wheel of the first train, and that 
the output carries the meshing annulus. 
Thus closing the front brake to arrest the 
planet carrier provides reverse gear. The 
first and second clusters are coupled by 
uniting the front brake drum with the second 
annulus ; thus when the rear brake is 
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general principle of which has already been 
described in THE ENGINEER of November 4, 
1955. This furnace incorporates a rapidly 
reversing regenerative system, providing a 
flow of uniformly heated air at a temperature 
approaching 1000 deg. Cent. (the degree of 
pre-heat regarded as necessary to give a non- 
scaling atmosphere). The entirely metallic 
matrix used in the equipment is said to 
permit reversing cycles to take place in from 
a half to one minute, so avoiding the tem- 
perature differentials of more conventional 
regenerative practice. The highly conductive 
regenerator elements pick up heat very 
rapidly when the flue gases are passing 
through them. These regenerator elements 


release their heat very rapidly to the primary 
combustion air when the system reverses. 








Fig. 37—Two planetary clusters controlled by band brakes afford reduction 
gears in either direction in this railway unit : they are interlocked against being 


changed when the vehicle is moving—Self-Changing Gears 


engaged, stopping the second sun wheel, the 
first planet carrier is geared to the output and 
a step-down forward drive obtained. It 
will be seen that plain bearings and spigot 
bushings are employed and driven at high 
speed in some cases, and positive lubrication 
by a separate pump is proposed. The brakes 
are air actuated; each brake anchorage has a 
deep threaded housing but, since this box is 
not allowed to make a “hot shift,” no 
adjustment is required. The unit is intended 
for railcars and locomotives. 

Also shown on the stand are the simple 
converter-coupling built under licence from 
Schneider M.F. Corp., U.S.A.; the combined 
fluid coupling and centrifugal friction clutch 
shown at the Commercial Motor Exhibi- 
tion and described on page 471 of our issue 
of October 5, 1956; the marine coupling box 
to harness two power units to a single screw, 
and the V.S. automatic control system for 
epicyclic transmission, which was referred 
to in our issues of January 18 and June 28 
this year. 


The Gas Council 


An exhibit on the Gas Council’s stand is 
the Incandescent Heat Company’s “ Equi- 
verse” controlled-atmosphere furnace, the 


Among the advantages claimed for the 
furnace in its application to a forge are : 
(a) the short time required for recovery after 
charging a cold load; (6) the improved 
throughput ; (c) the reduced consumption of 
fuel ; (d) the uniformity of atmosphere (no 
stratification), and (e) increased die life. 
These advantages are said to arise from : 
(i) automatic control of gas composition ; 
(ii) preheating of combustion air to ensure 
working temperatures up to 1300 deg. Cent. ; 
(iii) introduction of secondary air into the 
flue gases to complete combustion; (iv) 
recirculation of flue gases to improve the 
heat transfer coefficient by increasing gas 
velocity in the regenerators, and (v) use of the 
metallic regenerators. 

The use of these furnaces is said to be 
advantageous in many other processes, 
rolling and extrusion being given as good 
examples. As an instance of the economies 
that might accrue, the maker cites a steel- 
works furnace dealing with 100 tons per 
hour. A saving of 24 tons per hour by the 
reduction of scale would recover £100 per 
hour—perhaps £500,000 in a year. Scale 
cannot be tolerated at all in the extrusion 
process, it is pointed out, and the “ Equi- 
verse ” system applied in this case is claimed 
to be cheaper to install and run than either 

° 
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salt baths or induction furnaces with specially 


prepared atmospheres. 


The small furnace prepared for the exhibi- 
tion (Fig. 38) is considered to be more of a 
research tool than a production unit. It is 
thought that there may be a number of indus- 
trial research establishments that could make 
use of such a furnace to investigate the value 
of ‘heating in a reducing atmosphere. The 
maker emphasises that, while highly reducing 
atmospheres are obtainable, regulation is 
possible to give any ratio of carbon monoxide 
to carbon dioxide from zero (i.e. complete 
combustion) to 15 per cent. If required, the 
furnace could also be operated to give 
oxidising conditions, but the particular 
advantages of the system are claimed for 
the highly reducing mode of operation. 





Fig. 38—‘‘ Equiverse ’’ controlled-atmosphere furnace incorporating a 
rapidly reversing regenerative system—lIncandescent 


Service Electric Company, Ltd. 

The industrial hot air blowing equipment 
made by Service Electric Company, Ltd., 
Honeypot Lane, Stanmore, Middlesex, now 
includes a re-entrant heater with a maximum 
nozzle temperature of 900 deg. Fah. This 
heater can be fitted to any of the firm’s air 
blowers or to a normal shop airline con- 
nected by a flexible hose to deliver air at 
ambient temperature to the end of the heater. 

In this design of heater, the incoming air 
is preheated by being circulated between 
concentric tubes before finally passing the 
heating element to the delivery nozzle. The 





Fig. 39—Re-entrant heater supplying a blast of hot 
air up to 900 deg. Fah.—Service Electric 
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passage of incoming air down the outer 
section of the heater keeps it relatively cool. 
The heater shown in Fig. 39 is fitted with a 
jin nozzle, but the outlet can be any size up 
to 2in diameter and, if required, fitted with a 
2in B.S.P. adapter. Heaters are supplied 
with elements for standard loadings of 1kW, 
2kW or 3kW. 


Bristol Aero-Engines, Ltd. 


A new class of fast patrol boats for the 
Royal Navy is to be powered by the 
“Marine Proteus 1250,” an example of 
which is seen in Fig. 40. This engine is a 
derivative of the civil aero-engine, and 
includes none of the features essential to 
good efficiency at low loads, so that it should 
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into the coupling to lubricate each tooth at 
the rear end. Couplings of similar concep- 
tion take the drive off the ring gears without 
constraining them. The oil pump is driven 
by either the power or compressor turbine 
shafts, so that the propeller may be allowed 
to watermill with the gas generator stationary 
(unlike the ‘* Coupled Proteus,” this engine 
does not have a clutch, and over 100 h.p. 
will be absorbed at half speed). A secondary 
reduction gear will of course be required, an 
arrangement that allows utilisation of the 
exhaust thrust being to employ an Allen vee- 
drive as illustrated in model form on page 
26 of our issue of January 4, 1957. A 
heat shield surrounds the turbine and another 
the combustion bay ; exhaust ejector action 





Fig. 40—3500 h.p. marine ‘‘ Proteus’? engine seen from the drive shaft end, with combustion bay and 


turbine shields removed. 


The shaft coupling is on the left, the air intake is on the right beyond the 


combustion chambers :~ note the water spray round the intake—Bristol Aero-Engines 


~ 


be regarded as a boost engine except where, 
say, three are installed in one craft. It does, 
ofcourse, have the characteristicadvantages of 
lightweight engines of withstanding rapid start- 
ing up and abrupt shutting down. A 40W 
barring motor in tandem with the electric 
starter of the turbine can be used to prevent 
Brinelling of the ball and roller bearings on 
vessels which have a diesel cruising engine. 
Corrosion resistance has been increased in 
the marine engine, the intake casting being 
of aluminium alloy instead of magnesium ; 
all the compressor blades are stainless steel, 
while the first stage nozzle guide vanes are 
given a ceramic coating, which resists attack 
by sodium sulphate or sodium chloride 
(diesel oil is the intended fuel). At the output 
end of the engine there is a primary reduction 
gear, able to transmit the 4 hour rated output of 
3500 h.p. continuously and reduce the speed 
from 11,000 to 5000 r.p.m. ;_ this is built by 
W.H. Allen, Sons and Co., Ltd., on Stoeckicht 
principles. The only fixed parts of the mech- 
anism are the fine white-metalled spindles 
on which the planets run on polished bores. 
Each planet has two identical rows of teeth 
along its length, and these teeth alone 
support the sun wheel and the annulus. On 
the rear end of the sun wheel there is another 
ring of teeth engaging corresponding teeth 
inside a coupling ring ; this ring is axially 
deep so that it does not locate the pinion 
radially, and the far end engages with teeth 
inside the power turbine drive flange. Oil 
is sprayed on to the inner surface of the sun 
wheel and passes through radial drillings to 
lubricate not only the meshing teeth but 
every tooth of the coupling: the oil also runs 


is used to draw air from the forward engine- 
room, through the two large openings at the 
top in the illustration, over the hot parts of 
the engine. The great area of the air intake 
annulus allows the after engine-room to be 
used as a plenum chamber, so that it remains 
cool. The forward engine-room contains the 
fuel and oil pumps, coolers, dynamos and 
other ancillaries. Maintenance on an engine 
such as this is relatively light, and consists 
mainly of washing salt off the compressor 
blades by injecting distilled water into the 
intake while idling. 

The engine gives a continuous output of 
2800 h.p. at 60 deg. Fah. ambient with a 
consumption of 0-66 Ib/hour/h.p. and an 
exhaust thrust of 460 lb. At a temperature 
of 80 deg. Fah., 8 per cent of shaft horse- 
power will be lost ; in cold conditions an 
increase may be expected, but a maximum 
fuel control limits the output to 14 per cent 
above standard. Testing of the engine has 
included the addition of salt water to the fuel. 


Radio Heaters, Ltd. 


A new induction shaft hardening machine 
which has been introduced by Radio Heaters, 
Ltd., Eastheath Avenue, Wokingham, Berks, 
can be used with any of the firm’s “‘ Radyne ” 
induction generators which are made with 
power outputs up to 150kW and in frequency 
steps from 1 kc to 5 Mc/s. This vertical 
traverse hardening machine is designed to 
handle components up to 4ft long, 6in dia- 
meter and weighing up to 60 Ib. 

In its simplest form the machine (Fig. 41) 
consists of a single vertical traversing bed 
with centres between which a component of 
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up to 2ft long can be accommodated. Pro- 
vision is made for the rotation of the com- 
ponent whilst it is being traversed, the actual 
traverse bed comprising a linear ball race 
slide on which the centres are mounted and 
driven by a pneumatic/hydraulic system. If 
required, the unit can be provided with an 
additional bed on which are mounted two 
adjustable centres between which components 
up to a maximum length of 4ft can be accom- 
modated. 

The r.f. work coil or concentrator is 
mounted on the traverse bed and the com- 
ponent is hardened by traversing the work 
coil or concentrator. The equipment can be 
used for the simple progressive hardening 
of shafts, when the speed of traverse can 
be controlled from 0O-120in per minute. 
Dwell hardening can be done with single- 
speed control, or with two-speed control, 
both speeds being separately adjustable. 
It can also be used for dwell and pro- 
gressive hardening in reverse, such as is 
required when hardening flanged shaft-like 
components. 

The machine is built up on a rigid steel 
angle framework, suitably panelled and pro- 





Fig. 41—Induction machine for hardening long shafts. 
Controls are provided for progressive and dwell 
hardening—Radio Heaters 


vided with access doors to the various pre- 
setting controls. For setting up the machine 
for progressive or dwell hardening, stops are 
provided on calibrated rods so that the plant 
can be set up for any number of dwell posi- 
tions or for progressive hardening for any 
desired length of shaft. Quench and process 
timers are provided to control the dwell 
hardening and quenching cycles; and there 
are control valves for the three separate 
speed controls. 

The hydraulic system of the machine is 
controlled by pneumatic valves and consists 
essentially of an oil cylinder, the piston of 
which is connected to the traverse carriage, 
and two separate oil reservoirs. The oil is 
ejected from one reservoir, via the operating 
cylinder, to the other reservoir, the motive 
force being provided by the pneumatic 
system. To set the hydraulic/pneumatic 
system for the various processes selector 
valves are provided so that the necessary 
pneumatic control circuit can be switched 
into operation by the positioning of pneu- 
matic valves. The necessary auxiliary elec- 
trical equipment for controlling the r.f. 
generator is also included in the cabinet 
unit. The power supply for operating this 
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plant is normally fed from the r.f. generator, 
and an air supply of 60 1b per square inch 
is required for the operation of the traverse 
unit. 

A quench tank is provided to one side 
beneath the traverse beds to collect the used 
quench water. 


Clarke, Chapman and Co., Ltd. 

The exhibits of Clarke, Chapman and Co., 
Ltd., Victoria Works, Gateshead, include a 
number of cargo winches and associated deck 
machinery. 

A model of a constant tensioning mooring 
winch is on view (Fig. 42). It is a steam- 
driven unit having a centre barrel and two 
warping ends, designed to maintain a 
minimum specified tension in the mooring 
wire, as determined by the size of the vessel 
and the mooring conditions. Build up of 
tension in the wire causes the winch to pay 
out the wire and, conversely, will automatic- 
ally heave in the wire when the tension 
eases. Normal operating procedure consists 
of tightening the mooring wire with the 
winch in double purchase until the tension in 
the wire is in excess of the specified pull. 
At this point the change over will be made to 
single purchase, the steam valve opened, the 
brake released and the control lever set to 
the “‘ heave in” position, the action of the 
winch thereafter being automatic. A typical 
duty of a 63in by 12in size winch in single 
purchase and using steam at 125 lb per square 
inch is to wind in the mooring wire to main- 
tain a minimum pull of 4000 lb and, should 
the tension build up, to hold the wire until the 
load reaches 15,000 lb, at which point the 
winch will render back to prevent any further 
increase in the tension. A larger winch, the 
llin by 12in, fitted with an automatic valve, 
will maintain a minimum tension of 16,000 Ib 
and hold up to a maximum of 60,000 Ib 
before paying out wire to prevent a further 
rise in the mooring strain. 

Also shown in model form is an example 
of an a.c. spur-geared squirrel-cage motor- 
driven cargo winch and topping unit com- 
bined. As can be seen in Fig. 43, the topping 
unit, used for raising, lowering and holding 
the cargo derrick, is fitted on the barrel shaft 
and it is driven by means of a lever-operated 
cast steel jaw clutch. When the derrick is in 
the required position, the pawl bar is engaged 
in the rack and the clutch is withdrawn, 
leaving the winch free for cargo handling. 
An electric interlock is provided, which 
ensures that the winch cannot be started in 
the lowering direction if the clutch is engaged 
at the same time as the pawl bar is in the rack. 

An “ Autocon ” winch on view is a remote- 
controlled contactor-operated machine having 
a deck-mounted pedestal controller, which can 
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be sited in any convenient position. A wide 
speed range for hoisting and lowering is 
available for all loads, but maximum speed 
on the last step in each direction is limited 
by automatic discrimination to safe values. 
For tensioning the slack rope or landing a 
heavy load, there is a specially slow-speed 
skip. The compound-wound motor is similar 
to the standard unit, but has a special field 
winding, consisting of 
the normal series turns 
and full-strength shunt 
and control windings. 
The hoisting circuit is a 
straightforward resist- 
ance control with series 
diverter on the last step 
giving high speed for 
light hook and light 
loads. On the first 
hoisting step the shunt 
coil of the compound- 
wound magnetic brake 
is not energised and the 
brake will not lift clear. 
The current carried in 
the series winding of 
the brake is sufficient 
to ease up the brake 
and allow the motor to 
creep, and this is 
useful for tightening 
up slack rope before 
lifting. The lowering 
circuit arranged for 
potentiometer control 
gives four nearly con- 
stant-speed steps for all 
loads. The first gives 
a very slow speed, 
useful for landing a 
heavy load, the motor 
being used as a dynamic 
brake; as soon as the load is landed the 
motor stops and the rope remains taut. A 
** pilot relay” on the last lowering step dis- 
criminates between light and heavy loads, 
and on all lowering steps the motor is con- 
nected as a shunt machine. 


A.C.V. Sales, Ltd. 


Two marine and three industrial oil 
engines are shown as typical of A.E.C. 
products. The 9-6-litre, continuously-rated, 
100 b.h.p. marine engine, which is exhibited 
complete with a 3 : 1 ratio reverse/reduction 
gear, is of left-hand design. It incorporates a 
thermostatically-controlled fresh-water cool- 
ing circuit, heat exchanger, lubricating oil 
filter and cooler and twin fuel filters. 
A similar engine included in the display 
is arranged for ships’ auxiliary services. 

A 7}-litre, six-cylinder, industrial engine, 
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developing 78 b.h.p. at 1500 r.p.m., is illus- 
trated in Fig. 44. This engine, the maker’s 
type AV470G, has a bore of 112mm and a 
130mm stroke. The engine casing casting 
incorporates the cylinder block and top half 
of the crankcase, and is fitted with renewable 
push-fit wet liners. Two cylinder heads are 
connected by a detachable air inlet manifold, 
which can be reversed to enable the intake of 





Fig. 44—Six-cylinder, 7}-litre, 78 b.h.p. industrial diesel engine—A.E.C. 


air from either the front or rear of the engine. 
Overhead poppet valves are operated from 
the camshaft through flat-faced tappets and 
push-rods. Bearing caps located by dowels 
and retained by set bolts in the main casting 
carry the seven main bearing crankshaft. 
The pistons, of aluminium alloy, have an 
offset, straight-sided toroidal cavity in the 
crowns and each is fitted with three com- 
pression and two scraper rings. 

The timing gear of the engine comprises a 
simple train of four helical gears situated at 
the front. Lubricant is supplied by a gear 
pump and delivered at high pressure to the 
bearings and timing idler gear, and at low 
pressure to the valve gear. An independent 
scavenge system draws oil from the sump 
well, passes it through a heat exchanger, and 
returns it to the sump reservoir. 

( To be continued ) 





Figs. 42 and 43—(Left) Model of a constant tensioning mooring winch. (Right) Model of electric cargo winch with derrick topping unit—Clarke Chapman 
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Industrial and Labour Notes 


British Export Trade 


An article drawing comparisons in 
the world export markets and the achieve- 
ments of British industry in Bulletin for 
Industry states that in no major commodity 
group did the United Kingdom match the 
average increase in world trade last year. 
Some interesting comparisons are given in 
connection with the major industries. It is 
shown that, whilst world machinery exports 
rose by 18 per cent during the year, this 
country’s exports rose by 9 per cent. 
Machinery exports from both Germany and 
the United States increased by over 20 per cent 
in that period. In transport equipment 
world exports increased by 20 per cent in 
general, whilst those from this country 
increased by 19 per cent. In this connection 
it is pointed out that British car exports 
dropped by 7 per cent, but that there has been 
a sharp recovery this year. A rise of 10-8 per 
cent in world exports of chemicals was shown 
in 1956, but those of this country only 
increased by 4-9 per cent. Metals and 
manufactured metal goods exports from this 
country increased by 11 per cent, as com- 
pared with a general world rise of 17 per 
cent: in this field the United Kingdom 
generally held its share in world trade, and 
it is considered that the total figures would 
have been more satisfactory had there not 
been a sharp fall in the exports of arms and 
ammunitions. 

The most satisfactory export fields for the 
United Kingdom were North America and 
Continental O.E.E.C. countries. United 
Kingdom trade with Germany, a country 
usually thought of only as a competitor, 
increased by over 20 per cent in both direc- 
tions. The expansion of total United King- 
dom exports by less than the average was 
mainly due to the failure to secure an increase 
to the sterling area which takes about half the 
U.K.’s total. United Kingdom exports did 
well in Latin America and rose very fast to 
the Soviet bloc ; but these are still very small 
markets for the United Kingdom. The area 
pattern of United Kingdom trade in 1956 
showed more concentration than in earlier 
years on the rapidly expanding industrial 
markets and less on the primary producing 
countries. 

Of the United Kingdom’s main competitors, 
United States exports increased by more than 
the average to all areas except two. Germany 
did better than the average in all markets and 
particularly well in North America and 
‘‘other countries.”* Japanese exports to 
‘‘ other countries ”’ increased by 54 per cent, 
and there were also increases in exports to 
Europe and North America. The exports of 
Continental O.E.E.C. countries other than 
Germany increased by less than the average 
in all markets except the overseas sterling area. 


Overseas Trade Corporations 


New legislation providing for the 
establishment of a system of overseas trade 
corporations is summarised in a booklet, 
‘‘The Overseas Trade Corporations and 
Other Provisions of the Finance Act, 1957,” 
published by the Federation of British 
Industries. There has been frequent 
criticism in recent years of the effect of 
United Kingdom taxation on companies 
operating overseas, since a company managed 


*Principally the dependent overseas territories of the Con- 
tinental O.E.E.C. countries, and non-sterling Middle and Far 
East Countries. 





and controlled in this country has been subject 
to United Kingdom tax on its total profits 
wherever they arise and irrespective of 
whether profits earned abroad are brought to 
Britain or retained overseas for investment 
there. The new system provides that a 
company managed and controlled in the 
United Kingdom but operating wholly over- 
seas will not be liable to United Kingdom 
tax on its trading profits until these profits are 
distributed. The investment income of such 
a company, on the other hand, will remain 
liable to income tax and profits tax in the 
normal way. The F.B.I.’s summary is 
intended to assist companies which are 
interested in the expansion of activities over- 
seas. It points out that may companies will 
wish to avail themselves of the relief which 
the Act affords, though others will find that 
it involves disadvantages which outweigh any 
benefit to be secured. 


Operational Research 


An international conference on opera- 
tional research is to take place during the 
course of next week at Oxford. The con- 
ference has been organised by the operational 
research societies of the United Kingdom and 
of America, and by the Institute of Manage- 
ment Sciences. Following an opening address 
of welcome by the chairman, Sir William 
Slater, on Monday, technical sessions will be 
in progress throughout the week, grouped 
under the general headings of “‘ Common 
Items,” ‘“‘ Methodology,” ‘* Applications,” 
and “‘Development of Operational Research”’ ; 
about thirty-five papers have been. sub- 
mitted and will be discussed at these sessions. 
On Tuesday afternoon, however, the con- 
ference will have a choice of “ panel meet- 
ings ” of specific subjects such as “‘ education 
and training,” and “ forecasting future needs 
and technique.” On the last day of the 
conference, Friday, September 6, colloquia 
on operational research activities have been 
organised, such as on road transport (Road 
Research Laboratory), computers (North- 
ampton Polytechnic), and fuel and power 
(C.E.A., London). 


Employment in 1956 


The Ministry of Labour and National 
Service has published its report for the year 
1956. The report, in effect, consists of a 
review of the year as it affected employment 
and the labour situation generally. Statistics 
of civil employment and unemployment, and 
of manpower in the Forces, are listed and 
commented upon, and the various services of 
the Ministry are reported upon. These 
services include the Labour Exchanges, 
training and welfare of various kinds, and 
resettlement of the disabled. The Ministry’s 
work in the field of labour relations is also 
reviewed. 

The post-war expansion in industrial pro- 
duction and also in productivity was halted 
in 1956, it is noted, and remained approxi- 
mately as in 1955. The “total working 
population ” increased slightly and stood at 
24,087,000 at the end of the year, the numbers 
in civil employment and the Forces, respec- 
tively, being 22,989,000 and 761,000 at that 
time. The number of unemployed averaged 
257,000 throughout the year. There were 
more stoppages of work arising from indus- 
trial disputes than in 1955, but considerably 
fewer working days were lost. The figure of 


2,083,000 working days lost through disputes 
was the lowest since 1952. 


There was some easing in the demand for 
labour during the year, affecting mainly semi- 
skilled and unskilled workers, mostly in 
manufacturing industries. The Ministry 
reports a considerable measure of success in 
redeploying redundant labour, especially in 
the motor vehicle and certain other manufac- 
turing industries, by co-operation between 
employers and labour exchanges. Within the 
basic industries, the general decline in man- 
power was arrested in 1956. 


Surveys of the manpower position in 
various industries are given in the report. 
Some other matters with which the Ministry 
was concerned during the year were promo- 
tion of employment amongst older people, 
resettlement of ex-regular members of the 
Forces, and extending part-time working. The 
Piercy report on the resettlement of disabled 
persons was published during the year, and 
the Ministry continued to make a major 
contribution to the work of the International 
Labour Organisation. 


Technical Manpower 


One of the services whose functions in 
1956 are explained in the Ministry of Labour 
and National Services Report is, the Tech- 
nical and Scientific Register. An unsatisfied 
demand for most classes of qualified scientists 
and engineers continued throughout the year, 
it is stated. Employers requiring civil 
engineers were inclined to be more selective, 
but there was a strong demand for graduates 
in all branches. During the latter part of the 
year there was some decline in vacancies for 
electrical engineers in light electrical engineer- 
ing. The vacancies notified to the Register, 
and the vacancies filled, were, respectively, 
6725 and 1567. 


A survey of qualified scientific and 
engineering manpower was completed during 
the year. In the early part of 1956 there 
were 56,000 scientists and 79,000 engineers 
in this country. An increase of 18 and 30 
per cent, respectively, was expected in the 
next three years, and the supply needed to be 
increased by about two-thirds by 1966 and 
doubled by 1970, it was concluded. 


Productivity in British Industry 


The current issue of the monthly 
Bulletin for Industry issued by the Treasury 
shows that productivity is rising in this 
country again, and that in June last the 
index of production was again at the peak 
reached at the end of 1955 and some 3 per 
cent above the level at the end of 1956. 
Following the drop in civil employment last 
year—which continued till March last-— 
fhe figures for June showed a rise of 118,000, 
to bring the total of employed persons in this 
country to just over 23,000,000. Less short 
time was worked in June than in January, 
1957, and less than in the previous June, 
whilst the level of overtime worked was 
about the same as the year before. An 
analysis of labour statistics, states the 
Bulletin, showed that in the first half of the 
year there was a growth of pressure on labour 
supplies slightly greater than would have 
been normal at that time of the year. 
The rise in employment which took place 
in many of the capital goods industries during 
1956 appeared to have slowed or stopped. 

























































Continental Section 


The erosion of the river bed of the Rhine between Basle and 
Strasbourg during the later part of the last century almost 
halted navigation on that part of the river. 
remedy this state of affairs, and the growing need for elec- 
tricity, led to the building of the Grand Canal d’ Alsace 
which, as originally planned, was to have followed the course 
of the Rhine from Kembs to Strasbourg, producing 6300 


million kWh of electricity per year.* 


come into service, Fessenheim (illustrated here), will be com- 


pleted this year, and will be followed by Vogelgriin in 1960. 


| whip sanety Basle and Strasbourg, a distance 
of about 100km, the level of the Rhine 
decreases by about 100m. Before the carrying 
out of Colonel Tulla’s regulation scheme by 
France and the Duchy of Baden (1840-1860), 
inundations were frequent and the course of the 
river was constantly changing. Regulation 
removed the flood danger, but by shortening the 
course of the river by about 100km, the current 
was increased to the extent that serious erosion 
was the result. On the average, erosion pro- 
ceeded at the rate of 4cm to 6cm per annum, 
but in some places—for instance, at Neuenburg— 
much higher figures, up to 6m, had been recorded 
by the end of the century. Navigation was first 
hampered, then completely interrupted, owing 
to the appearance of sandbanks and rocks. In 
1903, the Swiss, Rudolf Gelpke, drew attention 
to the problem by his famous voyage, in the tug 
** Justicia,” from Strasbourg to Basle. A plan 
by Alsace-Lorraine and Baden for a canal 
between Kembs and Strasbourg was approved 
by the Central Commission for the Navigation 
of the Rhine in 1909. The Treaty of Versailles 
empowered France to construct the Grand Canal 
d’Alsace. Switzerland joined the Rhine Com- 
mission in 1921; at that time, France had 
already subscribed to the principle that the pro- 
posed canal should have the same legal status as 
the river itself. 

In its resolutions of December 16, 1921, and 
May 10, 1922, the Central Commission of the 
Rhine gave its approval to the French project, 
which provided for international control of 
navigation. Detailed conditions were set out in 
the Commission’s resolution of April 29, 1925. 

A concession for the hydro-electric exploitation 
in the Swiss frontier region was granted to the 
French concern Energie Electrique du Rhin 
(Société des Forces Motrices du Haut-Rhin) in 
1925, and this was followed two years later ve 
the French concession for Kembs. 

After construction, which took from 1928 to 
1932, Kembs, barrage and power station were 
taken into service, but the world economic 
crisis, and later the outbreak of war, stopped 
further work. In 1940, and again in 1944, Kembs 
was damaged in the fighting, and was not put 
back into commission until 1945. Preparation 
for the second stage, Ottmarsheim, were made by 
Energie Electrique du Rhin from 1946 onwards. 
When the French electricity undertakings were 
nationalised, Electricité de France took over the 
project. 

In 1948, the Rhine Commission agreed to the 
raising of the speed of the current at Kembs from 





*Ad tion of Kembs will be found in THE ENGINEER, 
August oe os and of the Ottmarsheim stage, in our issues of 
June 6 and 13, 1952. , 
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0-70m to 0-90m per second, which increased the 
water intake into the canal to 1080 cubic metres 
per second. The speed in the lower stages 
remained at the 1925 figure of 1-20m per second. 

Finally, the French law of February 19, 1950, 


TasLE I—Grand Canal d’ Alsace : 


Total annual generation= 6300 million kWh 
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between Kembs and Strasbourg, as outlined in 
Table I. 

The catchment area of the Kembs barrage . 
amounts to 35,930 square kilometres, of which 
1000 square kilometres are lakes, and 700 square 


Principal Data* 





Stage No. ES ee ee 1 2 





Station ... Kembs 


heim 


3 4 5 6 » 8 





Ottmars- 





Construction ... 








Position along canal, kilometres.. 6-296 20-523 | 
Length, kilometres . 6-296 14-227 
Normal impounding level, metres 243-9 230-00 
Gross head (above river outfall)... me 16-6 16-25 
Minimum head for maximum fiow in canal, = 14-70 

metres 
Installed capacity, megawatts 6x 28 4x35 
— annual generation, million kilowatt- — 906 

ours 





.| 1928-32 | 1948-52 | 1953-57 





Fessen- Vogel- Marckols- Sund- Gerst- Stras- 

heim griin heim house heim bourg 
(Rhinau) 
1957-60t _— = a= — 

36-980 | 50-580 | 66-380 | 81-080 | 95-780 | 113-880. 
16-457 13-600 15-800 14-700 14-700 18-100 

214-50 198-80 186-25 173-75 161-50 149-25 
16-50 13-40 13-40 13-85 13-05 12-60 
15-20 11-80 11-80 11-55 11-60 12-25 
4x40 4x35 —_ — -- — 

936 720 720 705 708 747 


























* Figures for stations 5 to 8 are for the scheme as originally planned. 


t Estimated date of completion. 


entrusted Electricité de France with the task of 
continuing the Grand Canal d’Alsace, each stage 
forming the subject of a separate concession. 
On the basis of this law and of earlier decisions 
of the Rhine Commission, Electricité de France 
drew up a plan which provided for seven stages 
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Fessenheim power station from upstream side, showing spillways in the centre, and at water level on either 
side, openings for the removal of ice 


kilometres are glaciers. The largest recorded 
flow (1876) was 5700 cubic metres per second, 
the minimum flow (1921) was 300 cubic metres 
per second, and the mean flow is 1060 cubic 
metres per second. 

The assistance afforded to shipping by the 
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The Fessenheim stage, showing the power stations and locks of Fessenheim and Ottmarsheim (left). The Franco-German frontier is formed by the Rhine 


canal is considerable. Besides the circumvention 
of the Istein bar by the Kembs section, which 
really makes navigation to Basle possible, there 
is a large saving of fuel as well as of time. Thus, 
a 1000-ton self-propelled barge is stated to 
require 860 h.p. on the upstream river voyage, 
but only 220 h.p. in the canal, and the gain on 
the return trip is given as half an hour for each 
15km reach, including passage through the locks. 


FESSENHEIM 


The Fessenheim section of the canal (above) 
commences at km21 of the scheme, about 
600m below Ottmarsheim power station, where 
the tail-race formerly flowed back into the 
Rhine. From this point, the canal continues for 
12,845m at its normal section, then for 600m at an 
increased section. After this comes the 600m 
long turning basin from which branch on the 
westerly side the power canal, which continues 
for 1550m to the power station, and on the 
eastern side, towards the river, the parallel ship 
canal which leads to the locks about 1000m 
further downstream. Below the power station, 
the two branches unite again at km 37, and are 
returned to the Rhine at km 37-855 (river 
km 212-100). 

Canal.—The height of the ground above sea 
level drops from about 222m at Ottmarsheim to 
204m at the Fessenheim power station, whereas 
the banks of the canal are at 216m throughout, 
except for the first kilometre at Ottmarsheim. 
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The depth of the water table below ground level 
varies seasonally, e.g. at km 24 it is between 5m 
and 8m, and at km 32 between 4m and 7m, the 
position at other points being approximately pro 
rata. 

Typical canal sections are shown herewith. The 
flat bottom has a clear width of 80m, with banks 
sloping at an angle of 1 in 3. The water is 9-4m 
deep, making the width at the surface 136:4m. 
The flat top of the embankments is 15m wide, and 
the outer slope, where the canal is above ground 
level, is also 1 in 3. 

The longitudinal slope of the canal is about 
Tem per kilometre. The embankments are 
formed by the excavated alluvial subsoil, and 
were not specially compacted other than by the 
rolling action of the heavy plant bringing new 
material. Reinforced concrete slabs 7m by 3m 
by 9cm thick are used to line all the banks, the 
slabs being provided with bituminous joints. 
Below canal km 29, the bottom is lined with 
concrete which was put down in 7m wide strips, 
and subsequently covered with a Im layer of 
ballast in order to enable ships to anchor. For 
24km upstream of this point, the bottom is 
formed of two layers of compacted earthfill 
with a layer of bentonite in between, the whole 
being covered by 60cm of ballast. 

Upstream of this section there is a 24km 
stretch consisting of two compacted layers with- 
out bentonite and a 40cm covering of ballast. 
The final 2km to Ottmarsheim have merely a 
single compacted layer on the bottom of the canal. 

















Ground Level 






























(1) Typical cross section of canal, km 24-0. 
(II) Typical cross section of canal. km 32-0. 
(111) At km 35-4 (a) power canal, (b) ship canal. 





(IV) At km 36:3 (a) power canal, (b) ship canal showing 


widened section downstream of locks. 


(V) Tail-race canal leading to River Rhine. 


Typical canal sections—Fessenheim 
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At approximately km 35, asjhasJbeen men- 
tioned, the canal divides into the power canal and 
the ship canal. The former is 13m deep and of 
trapezoidal section, with a 40m wide flat bottom 
and sides sloping at | in 2-5. 

The ship canal above the locks is 57m wide at 
the bottom, with sides sloping at 1 in 3 ; below 
it widens to 100m at the bottom with banks at 
slopes of 2 in 3, and a depth of water of 3-5m. 
Finally, where the two channels reunite down- 
stream of the power station, the channel is 165m 
wide at the bottom. 

Locks.—The installation comprises a double 
lock, each chamber having a useful length 
of 185m. The large chamber is 23m wide and 
can be filled and emptied at the rate of 1-5m 
per minute ; the small chamber is 12m wide, with 
a rate of 3m per minute. Total transit time for 
the large lock is stated to be twenty minutes, and 
for the smaller one, ten minutes. For a lift of 
10m, these times are claimed to constitute a 
European record. 

Except for their difference in width, the con- 
struction of the two locks follows along similar 
lines. On either side below invert level, there 
are two culverts each of approximately 10 
square metres sectional area, for the flooding 
and draining of the lock. Each culvert communi- 
cates with a central conduit under the lock, 
from which branch conduits distribute the water. 
The main culverts extend from intake to outlet 
over about 250m ; during severe flood conditions 
they can be used as additional spillways with 
a maximum total flow of 230 cubic metres per 
second. . 

The upstream lock gates are. mitre gates, 
while lifting gates are used at the downstream end. 
The lifting gate for the 23m chamber weighs 
350 tons and has a counterweight of 370 tons. 
All gates and valves are electrically operated from 
a central control room at the downstream end of 
the lock. Operation is facilitated by the floating 
bollards, which render it unnecessary to re-tie 
the ships’ mooring lines during lifting or lowering. 

Power Station—A view of the power station 
from upstream is shown on page 322, and a cross 
section overleaf. When fully equipped later this 
year, the station will have four Kaplan sets, 
each developing 60,000 h.p. The generators are de- 
signed to give 45MVA at 10-3kV, 50 c/s, at 0-9 
power factor. Operating at 88-23 r.p.m., they 
are designed for a head of 15-05m to 15-85m. 
Maximum flow capacity is 290 cubic metres per 
second per set, or 1160 cubic metres per second, 
for the whole station. 

Four spillways equipped with sector gates are 
situated in the centre of the station, each measur- 
ing 4-10m by 6m in area. Each spillway is 
automatically synchronised with one of the 
sets, so as to keep the canal water tranquil 
for navigation. The 14m deep stilling basin is 
fitted with energy dissipating structures, consisting 
of concrete pyramids about 8m in height with 
horizontal steel pipes extending between them. 
These pipes are 30cm in diameter and are filled 
with concrete. 

Electrical equipment includes four unit trans- 
formers of the outdoor kind. They are designed 
for 45MVA, three-phase, and a primary voltage 
of 10-3kV. Secondary voltage is 150kV (delta) 
or 225kV (star). Main busbars are of alumi- 
nium channels and are housed in cylindrical 
safety covers. The power station equipment 
includes two 150-ton-20-ton overhead cranes, 
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Sectional elevation through Fessenheim power —_ showing spillway sluice and flow-retarding structure in 
tail-race 


The} station’s annual generating capacity, 
based on the 1900-51 records, averages 946 
million kWh, compared with 1114 million kWh 
in the wettest year (1910), and 642 million kWh in 
the driest (1921). 

The power house (see title illustration) has 
a length of 157-70m, including the transformer 
annexe ; a total width of 67-20m, and an overall 


Table II shows the quantities involved in the 
construction of the Fessenheim stage. 


VOGELGRUN 


Canal.—The reach between Fessenheim and 
Vogelgriin (illustrated below) extends from canal 
km 37-8 to canal km 51-835 (river km 226: 550) 
where the water is restored to the Rhine. 


TABLE II—Fessenheim : Constructional Quantities 








| Power station | 

















| Canals | Locks Total 
Earth moving, cubic metres Pe eg ese ater ace at 20,100,000 ~~ 490,000 ~ | 430,000 | 21,020,000 
Concrete construction, cubic MS oko un ck | 272,000 256,000 172,000 700,000 
Reinforcing steel, tons ... ... Soe kuese:. sbs:n eas pees 2,300 2,500 3,200 8,000 

He EE: le iio Nal _ ae 
TABLE [1]—Vogelgriin : | Constructional Quantities 

| Fig, 

| Canals | Locks | Power station | Total 
Earth moving, cubic metres... .. vs sn 15,200,000 560,000 | 640,000 | 16,400,000 _ 
Concrete construction, cubic metres |... .... bow dee, taal 215,000 } 185,000 172,000 572,000 
Reinforcing steel, tons... .... ... Seg “4 1,200 | * 1,500 | 3,800 6,500 

| 








height of 52m from the foundation at 176-60m 
(above sea level) to the roof at 228-60m 

To assist dewatering the Power station excava- 
tion, a watertight “trough” was formed by inject- 
ing bentonite into the subsoil which here extends 
to a depth of over 200m. The walls of the trough 
were 10m thick, and the bottom, which reaches 
to a depth of 45m, is 8m thick. Of the 40,000 
tons of injected material, 35,000 tons were ben- 
tonite and the remainder cement and chemicals. t 

¢ See THE ENGINEER, June 17, 1955, page 851. 
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(Above) The Vogelgrun stage of the Alsace canal, with power stations and locks at Fessenheim, and Vogelgrun (right). 
(Below) Soil treatment ot Vogelgrun power station site. 


will terminate at Vogelgrun. 
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From the diversion from the end of the 
present stage (about 1km below Fessenheim 
power station), the Vogelgriin section will have 
a length of 9770m at the ordinary cross section, 
followed by 600m of increased section, and 
another 600m for the turning basin. After this 
the canal divides, one branch continuing to the 
power station, the other to the locks. The 
1450m long power canal is of the same section as 
the one at Fessenheim, 40m broad at the bottom 
and with sides sloping 1 in 2:5. There is, of 
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course, no layer of ballast to provide an anchorage. 
The approach to the locks is 74m wide at the 
bottom, and its sides have slopes of 1 in 3. 

Locks.—There will be two locks, each having 
a useful length of 185m ; one will be 23m wide, 
the other 12m. The lift will be from between 
185-40m and 198-80m sea level, a total of 13-40m 
(before completion of the Marckolsheim section 
which is, however, in abeyance—for reasons 
given below). Route Nationale No. 415 crosses 
at the lower lock gates. This road will also 
require a bridge over the power canal. 

The main portion of the reach is 80m wide at 
the bottom, with sides sloping at an angle of 1 in 
3; the depth is 9-40m, and the width at the sur- 
face is 136:40m. The width of the turning basin 
is 200m at a depth of 3m below the minimum 
navigable water level. 

The tail-race is 1500m long and between 123m 
and 165m wide at the bottom. The downstream 
entrance channel to the locks has a length of 
600m, and is 100m wide at the bottom. 

Power Station.—In its general layout, Vogel- 
griin power station (shown overleaf ) will resemble 
Fessenheim, with four Kaplan sets, each of 
48,000 h.p. generating 39MVA at 10-3kV, 50 c/s, 
three-phase, at 0-9 power factor. Turbine speed 
will be 83-3 r.p.m. The maximum design flow 
is 290 cubic metres per second per set, the gross 
head, 13-4m. As in the case of Fessenheim, the 
turbines will be automatically synchronised, each 
with its own spillway, so as to maintain tran- 
quillity in the canal. The spillways will be in 
the centre of the station, and will be controlled 
with sector gates. 

Each set will have its own unit transformer of 
39MVA, three-phase, and a ratio of 10-3kV 
primary voltage to 150kV secondary voltage 
(delta connection) or 225kV (star connection). 

Output in the mean year will amount to 813-8 
million kWh. The wettest recorded year (1910) 
would have yielded 926 million kWh, the driest 
(1921), 583-6 million kWh. 

The overall dimensions of the power house, 
including transformer annexe, will be 158-50m 
long, 65:20m wide, and 47-15m high between 
the foundation sea level of 164:60m and the 
roof at 211-75m. 

Work has been in progress since last summer, 
and work on the power station itself began 
recently. It is anticipated that the canal will 
be ready for filling by 1959, and that the work 
will be completed early in 1960. 

Up to the present, 10,000 cubic metres of 
concrete have been placed, and 4,000,000 to 
5,000,000 cubic metres of earth have been moved, 
out of a total of some 16,000,000 cubic metres. 

Equipment includes three Bucyrus-Monighan 
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Under the modified scheme, the canal 


A watertight ‘‘ trough’ is formed with bentonite grout ; the grouted 
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Excavation for Vogelgrun power station. The Rhine and the town of Breisach are in the background 


“OW” walking draglines. These 460-ton 
machines are fitted with a 48m jib and a 12 cubic 
yard bucket, and have an hourly output of 
500 to 600 cubic metres. There is also one 
“Marion” 8 cubic yard dragline, as well as 
“P and H,” “Lima,” ‘“ Koehring,” and 
“Dominion ”’ shovels, “* Euclid,” ‘ Heil,’ and 
‘** Willeme ’’ loaders and graders. Earth moved 
has so far averaged 180,000 cubic metres per 
month, with peaks of up to 195,000 cubic metres. 
The total labour force is about 4000 men. 

Drainage of the site is teing carried out in 
various ways. In the canal itself, a central 
drainage channel is being dug from which the 
water can be run off into the Rhine. Pumping 
will be necessary only at the power station pit 
and locks, and downstream of these points ; 
eventually, the total pumping capacity will 
amount to about 5000 h.p. =~ 

In the case of the power heuse, a watertight 
“trough” will be formed, as at Fessenheim, 
by grouting with bentonite in the alluvial 
subsoil. The depth of the alluvial deposits 
varies along the canal, reaching up to 200m 
in places. The treated zone will measure 45m 
by 174-7m between “wall” centre lines, and 
will reach from the ground, at 190-5m sea level to 
148m sea level, a depth of 42:5m. The “ walls ”’ 
will be 10m thick, and the bottom which will be 
stepped, will be 5m thick. 

Slab-Making  Plant.—Reinforced concrete 
slabs for lining the canal embankments are 
made in very large quantities by the vacuum 
concrete process. The slabs measure 7m by 
3m and have a thicknessYof 9cm. About 100 
to 120 slabs can be made daily. They can be 
handled after twenty-four hours, and are placed 
after one month’s storage. The process was des- 
cribed in detail in our article on Ottmarsheim, 
referred to above. 

Aggregate Preparation.—An aggregate washing 
and preparation plant has recently gone into 
operation at the Vogelgriin site. The 350 ton 
per day plant carries out separation into the 








190-50 


following sizes: 60mm to 30mm, 3Cmm to 
20mm, 20mm to 10mm, 10mm to 2:5mm, and 
sand. The sand is carried by the washing water 
and separated from the mud by flushing the 
washings over a large concreted area the shape 
of a sector. The larger particles of sand 
separate out near the centre, while the fines and 
mud settle near the edge where they are removed 
by a scraper. 

The installation comprises an intake structure ; 
preliminary screening ; crushing, screening and 
washing tower; buffer storage dump; and 
distributing tower where loading of the lorries 
takes place. The whole plant has a total of about 
1500m of belt conveyors. Special electrical 
interlocks permit the plant to be started and par- 
tially or completely shut down, without causing 
pile-ups or, in the case of emergency stops, 
causing unnecessary hold-ups in parts of the 
plant which are not affected. 


MODIFICATION OF SCHEME 


German opposition to the canal based itself 
on the argument that too much water was being 
withdrawn from the Rhine, rendering navigation 
impossible on the German side, and endangering 
agriculture by causing an excessive dropping of 
the water table. As the result of negotiations it 
was decided last autumn to modify the scheme 
and to build the remaining four power stations 
(Marckolsheim, Sundhouse, Gerstheim, and 
Strasbourg) on side canals, with barrages and 
locks on the river itself. 


High-Sensitivity Indicator 


We have received particulars of the “‘ Optika- 
tor’ indicator made by VEB Feinmesszeugfabrik 
Suhl, Suhl (Thuringia), German Democratic 
Republic. In this instrument, the movement of 
the measuring plunger is first mechanically 
magnified, by a flexure-pivoted link, which 
tensions a torsional filament carrying a mirror. 
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Vogelgrun : section through turbine centre line. A and Bare channels for passing ice and debris 
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The image of a cross-wire is projected by the 
mirror on to the 180 deg. scale. Two versions 
are made, giving readings down to 0-0001 
(0:0002)mm _ per scale division, correspond- 
ing to magnifications of 10,000 (5000) times. 
The range in the two cases is +0-012 (0:025)mm. 
It is stated that tolerance limits can be set by 





High-sensitivity indicator 


means of the optical arrangement, so that the 
indicator spot flashes red or green as the case 
may be. Our illustration shows the indicator 
mounted on a stand which gives an 80mm 
clearance between measuring centre and columns, 
and admits test pieces up to 175mm high. The 
indicator is handled in this country by Mortimer 
Engineering Company, 210 Acton Lane, London, 
N.W.10. 


A Cutting Chisel for Rivet Heads 


In repair work, demolition and alterations of 
steel constructions, it is common practice to 
chisel off heads of the rivets and tscrews. 
The rivet heads may bounce off into the air and 
cause injuries. As it is seldom possible to 
arrange that the heads fly off in one direction 








only, it may, we are advised, be found advant- 
ageous to tackle the problem by the simple and 
effective method shown in the illustration. 

The head of the rivet, after it has been chiselled 
off, wiii be left lying in the hole drilled in the 
chisel. As illustrated here, the chisel is of tool 
steel and the hole is drilled at such an angle as 
to give the maximum cutting effect. The dia- 
meter of the hole is somewhat larger than the 
heads of the rivets to be removed. 

The chisel is hardened after being shaped and, 
it is claimed, can easily be sharpened.* 





* “ Huggmejsel for Nitskallar,’’ Maskinjournalen (Sweden), 
Vol. 7, No. 1, 1956, page 8. 
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Railway Bridge at Essen Station 


In the course of rebuilding and extending the 
main station at Essen, which suffered heavy 
damage during the war, it became necessary to 
add one more track at the point where the 
railway lines cross Kettwiger Strasse. The 
other lines are carried across the road on 
four-span plate girder bridges with three inter- 
mediate trestle supports. The roadway passes 
under three of these spans, the fourth being 
occupied by a row of shops until such time as a 
widening of the road becomes necessary. 

In designing the new bridge, attention had to 
be paid to the fact that tramlines pass in the 





Fig. 1—Model of Kettwiger Strasse railway bridge, Essen. Positioning of the 
columns was restricted, and the bridge is designed to withstand mining’ subsidence. 


centre of the road ; because of right and left- 
fiand points where the tram emerges from under 
the railway, the space available for the supports 
for the extra track was limited. The new track 
lies at a slight angle to the remainder. Moreover, 
the possibility of subsidence had to be taken into 
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Fig. 2—Central column of bridge. Each column has 

a ball joint at its base. The joints are held in position 

relative to the central column, and can slide over the 
substructure if ‘‘ draw ’’ occurs 
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account, as coalmining is at present being carried 
out only some 200m away. 

To cover these various considerations an 
elegant solution was found. As shown in our 
illustrations, the bridge takes the form of a 
continuous beam supported at five points, 
the spans being 14:95m, 14:54m, 14-95m 
and 17:10m. Both ends rest on rollers ; the 
middle supports are single columns of taper- 
ing rectangular section which are rigidly con- 
nected with the bridge itself. All three columns 
rest on spherical joints. Only the seating sup- 
porting the centre joint is fixed to the founda- 
tions ; the other two rest on rollers but are 
joined to the central block by tension and com- 
pression members placed 
below road level. In 
this way the bridge is 
held in position by the 
central support, but can 
move at all the other 
supports. This arrange- 
ment gives structural 
immunity from “draw.” 
Vertical movements of 
the foundations can be 
corrected by jacking up 
the supports hydraulical- 
ly and making adjust- 
ments by means of 
shims. 

That such elaborate 
precautions against the 
effects of subsidence are 
necessary is shown by 
the fact that, over the 
space of decades, hori- 
zontal extensions of 4m 
and slightly lesser com- 
pressions have been 
recorded over distances 
of 100m. 

The bridge is designed 
to withstand torsional 
forces and longitudinal 
impact forces up to 
100 tons. It is laid out for the heaviest goods 
trains (schedule $1950). Because of the wholly 
welded construction the weight of steelwork 
without railings and track, but including the 
support columns, amounts to only 126 tonnes 
(about 2 tonnes per metre). The appearance of 
the design may be gathered from Fig. 1. The 
material used was St. 37 steel (mild steel) in open 
hearth quality, in thicknesses up to 30mm, 

Compared with the design for the main bridge 
which dates from 1932, savings will amount to 22 
per cent on the foundations, 15 per cent on the 
steelwork and 62 per cent on steel castings. The 
completed structure will be protected by two 
coats of red lead paint followed by two coats of 
synthetic resin paint. 

The design was developed in collaboration 
between the bridge department of Bundesbahn- 
direktion Essen (Dipl.-Ing. Erich Hofmann) and 
the firm Johannes Dérnen Stahlbauwerk, Dort- 
mund-Derne (Professor Dérnen). 


Grinding Internal Contours 


Certain difficulties invariably arise when 
internal contours have to be ground with great 
accuracy, and these are, of course, even greater 
with tempered pieces, 

A workshop had the problem of grinding an 
internal contour on a series of cams, tempered 
and ground smoothly on both faces. 

The problem was solved in the following man- 
ner* : the cam C was fixed to a template T the 
exact shape of the contour to be ground. The 
template was fastened to the grinding machine 
so that it could be moved by hand, its movements 
restricted, however, by a guiding bolt G fastened 
to the table of the grinding machine. In order to 
make the contour of the workpiece exactly like 
the template, the guiding bolt and the grinding 
wheel W had to be concentric and of the same 
diameter. These requirements were difficult to 
fulfil, as the diameter of the grinding wheel is 
perceptibly reduced during the grinding of larger 

* “Slipning av Innvandiga Konturer,’’ in ‘‘ Verkstaderna ’’ 
(Sweden), Vol. 52, No. 5, May, 1956, page 145. Quoted in E.P.A. 
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SECTION X.X. 


surfaces. On the figure, cross-section x—x, it is 
shown how this difficulty was overcome. 

A screw with a countersunk head was used as 
the guiding bolt and the template was chamfered 
at an angle corresponding to the angle of the 
screw head. When the screw was loosened a few 
turns, the template could be moved slightly and 
thus the reduction of diameter of the grinding 
wheel was compensated. 


Welding Clamp 


In our accompanying illustration we show 
a welding clamp manufactured by Hans 
Joachim De Vogt Vorrichtungsbau (22a), Solin- 
gen-Ohligs, Lennestrasse 8, German Federal 





Two clamps set up to illustrate the butt welding of 
sheet. The strips connecting the two halves of each 
clamp also act as spacers 


Republic. It shows the ‘ Nahtgreif’’ clamp 
for the butt welding of sheets and plate. 
The material, it is stated, is held tirmly at the 
correct level and distance, without possibility of 
gaps opening or of overlapping. The clamps 
comprise an upper and a lower part connected by 
a renewable tension strip. At the same time, the 
thickness of the strip is chosen equal to the 
required gap between the two plates, so that it 
serves at the same time as a spacing gauge. A 
flat jaw extends over the whole of the lower 
portion and on it rest the lower surfaces of both 
plates, which are thus clamped level on that face. 
The other sides can differ in level by up to 25mm, 
in the same way, flanges standing up to 25mm 
proud of the plate can be bridged. For use on 
longitudinal seams of cylinders, the flat jaw is 
removed, thus giving the lower part point support 
at its ends against the inner wall of the cylinder. 
By means of additional equipment, it is possible 
to set up plates at 90 deg. to each other. 


Rational Utilisation of Coal 


At a recent meeting arranged by the E.C.S.C. 
High Authority in Luxembourg, the principal 
coal producers of the Community decided to 
co-ordinate their plans for fuel economy. Each 
is to summarise the progress so far made by 
itself in investigations into the rational utilisa- 
tion of coal, so that an accurate comparison can 
be made ; a further meeting for this purpose is 
scheduled for September. In view of the efforts 
already made towards the economy of fuel by 
certain large groups of consumers, the pro- 
ducers decided to concentrate on two groups, 
i.e. “ miscellaneous industries ’’ and ‘‘ domestic 
consumption.” 
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U.S. Army Package Power Reactor 
in Virginia 


BY OUR AMERICAN EDITOR 


No. II—(Concluded from page 285, August 23) 


The 1925kW “Army Package Power Reactor” (APPR) recently went into 
operation at Fort Belvoir, Virginia, and is the first nuclear generating station 
of the U.S. Army. It is the first’ prototype of a family of nuclear power 
plants under development by the U.S. Atomic Energy Commission and the 
U.S. Department of Defence for use by the three military services. The 
concept envisages that the components will be transportable by air and capable 
of erection at a remote field site in a six-month construction period. The reactor 
is of the pressurised water, light water moderated design and uses fully 
enriched uranium fuel. 


ELECTRIC GENERATING PLANT 


be electrical power is generated by a 2500kW, 
4160V, three-phase, 60 c/s. turbo-generator, 
rotating at 1200 r.p.m. An outdoor substation 
is provided, however, in order to supply 
power for station services at 460V, 208V, and 
110V. For the station services two 300kVA 


transformers are installed, one being used as a 


reserve in the event of failure of the normal 
transformer. An emergency 125V d.c. battery 
system is provided for use in the event of 
complete power failure. 


SAFETY PROVISIONS 


Even with the inherently stable characteristics 
of the Army Package Power Reactor, the site 
of the installation, only 18 miles from Washing- 
ton, D.C., required that special emphasis be 
given. to the containment of radioactivity. A 
vapour container had to be designed that would 
be capable of withstanding the maximum credible 
accident, even though such an accident is highly 
improbable. Before the overall APPR design 
could be approved, the reactor design was 
reviewed by’ the advisory committee on reactor 
safeguards. The design was accepted by the 
committee without modification. Fortunately, 
the APPR is a highly stable reactor ; it has a 
strong negative temperature coefficient and a 
resulting high degree of safety. Operating at 
full power, the pressurised-water reactor has. a 
temperature coefficient of at least —2 x 10~* per 
deg. Fah. No additional control. mechanism 
is needed to override any rapid transients. or 
power excursions. However, because the reactor 
operates at high temperatures and high pressures, 
ample safeguards were provided. 

The primary shielding for the reactor consists 
of eight layers of iron, each 2in thick, in a tank 
of water surrounding the pressure vessel enclosing 
the reactor. The water interspersed with iron 
layers provides shielding for the neutrons ; the 
iron attenuates gamma leakage from the reactor 
to a level equal to that from other primary 
system components. The neutron attenuation 
provided by the water is more than adequate 
for radiological safety purposes. The water in 
the tank above the reactor shields the personnel 
during the replacement of spent fuel elements. 
The design is lighter and easier to transport than 
the alternative concrete shield. Secondary 
shielding is provided by the concrete which forms 
part of the vapour container described below. 

Containment in the APPR is provided by a 
dome-shaped vapour container 36ft in diameter 
and 64ft in height, which is used to house the 
equipment in the primary coolant circuit. The 
vapour container was fabricated by the Bethlehem 
Steel Company and consists of a central cylin- 
drical section with top and bottom hemispherical 
sections. It is hermetically sealed, and all seams 
were radiographed. The steel shell is lined with 
2ft of concrete. An additional 3ft of concrete 
surrounds the container from ground level to 
the height of the control room roof. This con- 
crete provides a biological or secondary shielding 
as an extra measure of protection in the imme- 
diate-area; Should a nuclear incident occur, the 
hermetically sealed vapour container will confine 


any radioactive particles and gases and prevent 
their release to the atmosphere. The upright 
cylinder and spherical end design was selected 
from. several possible vapour container shapes 
as best suited to contain the primary coolant 
Circuit. .It permits the economical use of space 
and allows the primary system equipment to be 
situated near both the secondary system equip- 
ment and control facilities and the demineralising 
and decontaminating areas. It thus keeps piping, 
cables and conduits connecting the various system 
components to minimum lengths. 

Stability was provided by placing the lower 
hemisphere below ground level. This arrange- 
ment also provided extra shielding for the reactor 
yet permitted the rest of the vessel to be con- 
structed in the open. The vapour container has 
enough net volumetric capacity to hold safely 
all. pressurised vapour and liquid -fluids which 
would be released by a simultaneous rupture of 
both the primary and the secondary systems. 
The cylindrical outer steel shell of the vessel is 
- a. and the hemispherical heads are tin 
thick. 

As added reinforcement to the lower head 
a Zin plate, 4ft in depth, is situated just below 
the bend line. The manhole covers are made of 
24in steel plate. The welded seams were 100 per 
cent radiographed and plate thicknesses greater 
than 14in were stress-relieved after welding. The 
vapour container shell has two manholes ; both 
open inward to ensure tightness under internal 
pressure. The top manhole has a net internal 
diameter of 6ft 7in and was used to install equip- 
ment initially, as in Fig. 1 (ante). This manhole 
has a gasketed and bolted joint and is seal welded. 
The lower horizontal manhole has a door at 
each end, is 9ft long, and has a net internal 
diameter of 4ft 6in. It penetrates the concrete 
secondary shield, and personnel use it for access 
to the vapour container. This manhole also has 
a gasketed and bolted joint. The lower manhole 
filled with water, together with the steel in the 
manhole covers, provides a biological shield 
equivalent to 5ft of concrete. 

The three principal components housed within 
the vapour container—the reactor, the steam 
generator and the pressuriser—are anchored to 
the concrete in the base of the container to resist 
thrust that might result should the bottom of the 
vessel rupture and tend to propel the vessel 
upward as a missile. The tie-down bolts anchor 
the steam generator, pressuriser and shield tank 
(through which the reactor thrust is transmitted) 
to the concrete floor of the vapour container. 
The bolts are anchored in the concrete floor with 
nuts and plate washers designed with strength at 
least equal to that of the bolts. The reinforced 
concrete floor over the anchor washers resists the 
upward pull of. the bolts through a system of 
local beams designed for a maximum moment of 
4,300,000 Ib ft and a maximum shear of 
400,000 Ib. 

The lower head of the vessel is partially 
filled with concrete and provides a flat 
floor for mounting the primary system equip- 
ment. The concrete inner liner is covered with a 10 


gauge steel liner with seal welded joints and. 


seams. This inner liner protects the concrete 
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liner from contamination and facilitates cleaning 
and decontamination. 

Should a rupture occur, small metal objects 
may be propelled at high speeds from the point 
of rupture. Since these missiles could perforate 
a simple steel shell containment vessel and thus 
release contaminated particles and gases to the 
surrounding areas, the vapour container is lined 
with 2ft of concrete except where manholes, 
pipes and conduits penetrate the shell. To pro- 
vide impact resistance to missiles at the man- 
holes, the latter are anchored into the concrete 
liner with diagonal reinforcing rods. This is in 
addition to the mass effect of the manholes them- 
selves and the heavy circumferential welds to the 
vessel shell and reinforcement pads. 

After the outer shell was completed, but before 
the installation of any concrete or equipment, 
all piping penetrations were capped and conduit 
penetrations were temporarily plugged. Then, 
with the spent fuel chute plug in place, testing 
of the vessel was conducted in two stages : 
(1). A hydrostatic proof test, using water at 
75 Ib per square inch gauge pressure at the top of 
the vessel. (2). A helium leak test using a 
modified mass spectrometer leak detector. 

The APPR circuitry includes three parallel 
circular plate chambers, which will cause a scram 
if the neutron flux exceeds 150 per cent of the 
flux at 1OMW reactor power. In addition, the 
signal from a compensated ionisation chamber is 
fed to the period circuit, which will cause a scram 
if the reactor period becomes less than three 
seconds. The parallel circular plate ionisation 
chamber, a thimble adjacent to the reactor vessel, 
is designed for high-speed response to changes 
in neutron flux levels and for a reliable measure- 
ment of flux over a large range, particularly in 
the presence of intense gamma radiation. The 
safety circuitry is extremely fast: the control 
rods will start to drop about 60 milliseconds after 
the scram or shut-down signal is generated; and 
250 milliseconds after the drop starts 2 per cent 
of negative reactivity will have been introduced. 

In addition to the nuclear safety circuits, there 
are certain limits in the sensing elements of the 
primary loop which can initiate a scram. The 
design flow rate in the primary loop is 4000 
gallons per minute ; if the flow drops 40 per cent 
while the reactor is operating, a scram is auto- 
matically initiated. The control rods cannot be 
raised without first starting the primary coolant 
pump, and during routine operation the reactor 
cannot be brought critical until at least 60 per 
cent of the design coolant flow rate is achieved. 
The design pressure of the system is 1200 Ib per 
square inch, and a scram will be initiated if this 
pressure reaches 1450 lb per square inch. Further- 
more, if the reactor outlet temperatures goes 
20 deg. above the design point of 450 deg. Fah., 
there will be a scram. A deliberate back leakage 
of water is allowed through the standby pump 
in the. primary loop so that the temperature of 
the water in. this dead leg is essentially the same 
as that in the flowing loop. Should the tempera- 
ture in the dead leg drop more than 10 deg. Fah. 
below that in the loop, the stand-by pump 
cannot be started without first shutting down the 
reactor. 


TESTING PROCEDURE 


The demand for cleanliness required the careful 
inspection of all primary system components. 
The components were cleaned during manufac- 
ture and their cleanliness was maintained during 
shipment and installation. After the assembly of 
the primary system, its pressure vessels and 
circulating pumps’ were checked for leakage by 
the helium-mass spectrometer method and by 
hydrostatic test. Blank flanges were used to seal 
the openings for the control rod drives. When 
the system was clean it was evacuated and filled 
with water of operational quality with a dummy 
reactor core in place. Then the flanges installed 
for vacuum «nc pressure checking were removed 
and the rod drives and seals installed. The 
circulating puiaps were started and the primary 
loop was brought to operating temperature by 
external heat. 

When the system reached operating tempera- 
ture and pressure, all operating and emergency 
controls and instruments were checked for per- 
formance. Additional checks were made at the 
seals and at any other points where joints could 
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have been disturbed by the hydraulic test. The 
system was operated for several days to demon- 
strate its integrity and then was returned to room 
temperature and atmospheric pressure. The 
shield was filled with water and the top cap 
removed from the pressure vessel. The circuits 
of all nuclear instruments were checked by 
simulating a chamber signal at a point as close 
to the chamber as possible. This method was 
used to check the nuclear scrams and interlocks ; 
it also afforded a rough check on the flux-servo 
operation. After the operational checks were 
completed, the unloading procedure was initiated, 
using the dummy fuel elements and under-water 
handling tools. The operation of the fuel- 
discharge chute was also checked. 

A complete check of the system showed it to be 
operating satisfactorily ; the control rods and 
fuel elements were then added individually and 
the sub-critical multiplication was measured after 
each element was in place. Counters for this 
test were mounted temporarily next to the reactor 
core within the pressure vessel. As additional 
fuel was added after initial criticality, the position 
of the rods was noted to obtain a calibration of 
rod worth in terms of fuel addition. The rods 
were also calibrated against reactor period and 
additional zero-power experiments were per- 
formed. 

Following zero-power testing, the cap was 
placed on the pressure vessel, the pressure in the 
primary system was raised to 1200 lb per square 
inch, and the primary pumps were started. With 
the reactor held critical by the flux-servo control, 
the system was heated to 450 deg. Fah. and the 
temperature coefficient of reactivity was measured 
as the temperature rose. The external heating 
was then stopped and the reactor power elevated 
to about 100kW, the vapour container having 
been sealed. By gradually increasing the elec- 
trical load on the turbo-generator, nuclear heat 
power was increased in steps to LOMW. Recently 
the plant was operated at designated power loads 
for 700 hours, with a maximum of forty hours 
of shut-down time being permitted. This was the 
final acceptance test performed on the APPR, 
during which a total of 1,181,000kWh of electric 
power was generated. The test involved shut- 
down time of only eight hours for adjustment and 
repair purposes. 


~ 


FUEL ELEMENT FABRICATION 


The fuel elements which have been produced 
initially for the APPR contain enough fuel to 
operate the reactor continuously for eighteen 
months at the full thermal power of IOMW. The 
present reactor core design is essentially unchanged 
from that originally proposed by the Oak Ridge 
National Laboratory. The fuel elements are 
arranged in a square array with the corners 
missing, and with seven of the forty-five positions 
occupied by the control rods. In establishing the 
design criteria, Oak Ridge selected stainless steel 
and uranium dioxide as the construction and fuel 
materials. Boron, in the form of boron carbide, 
was added as a burnable poison to increase the 
core life. The thickness of stainless steel clad- 
ding required was small because of its excellent 
corrosion resistance in pressurised water. The 
fuel unit proper is 27in long and is illustrated in 
Fig. 8. It was designed to contain eighteen 
0-030in thick composite fuel plates, one above 
the other, but spaced 0-133in apart to permit 
cooling of the plate by flowing water. The sixteen 
inner fuel plates are 23in long ; they are designed 
to permit insertion and attachment of end fittings 
to facilitate positioning of the fuel elements in 
the reactor-grid plate. A pin is attached to the 
bottom adapter and a spring to the top adapter to 
assist in fixing the position of the fuel element in 
the reactor. 

Normal 18-8 stainless steel was used as the 
wrought cladding, while special 18-8 stainless 
steel with 0-07 per cent maximum carbon content 
was used for the fuel core matrix. A dense 
uranium dioxide, in the size fraction of 44 to 
88 microns, was selected as the fuel material, and 
boron carbide as the burnable poison to be mixed 
intimately with the fuel oxide. The fuel core of the 
composite plate was prepared by adding 28-62 
grammes of WO,, 0-188 grammes of B,C and 
99-80 grammes of stainless steel powders. These 
elements were inserted in a small glass container, 
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and a number of these containers were placed 
together in an oblique blender. After blending, 
the mixture was inserted in a die and pressed 
under 33 tons per square inch to form the fuel 
core for the composite plate. When a number of 
cores had been accumulated, a batch was sintered 
in a hydrogen atmosphere at 2150 deg. Fah. Each 
core was again placed in the die and coined to 
final size. Once formed, the coined fuel cores 
were inserted in blanked frame plates ; covers 
were attached to each side of the frame and the 
plates were fabricated into composite fuel plates. 
They were preheated in a hydrogen muffle at 
2100 deg. Fah. and rolled to a 91 per cent reduc- 
tion in thickness. During hot rolling, the stainless 
cladding was metallurgically bonded to the stain- 
less steel core material. The clad fuel was then 
reduced to its final dimensions—22in long, 24in 
wide and 0-020in thick—by cold rolling. After 
locating the fuel core by fluoroscopy, the plate 
was marked, sheared, and machined to a width 
of 2-776in, thus allowing for an inactive steel 
protective edge along the length of the core. 
Once annealed, the plates were assembled into 
a fuel array in a stainless steel fixture, designed to 
confine the fuel unit during assembling and braz- 
ing. After each plate was individually positioned, 
the assembled fuel unit was brazed in a protective 
hydrogen atmosphere, slowly and uniformly 
heated to 2066 deg. Fah., and then furnace- 
cooled. Following this, the unit was thoroughly 





Fig. 8—Fuel element assembly for the U.S. Army 
Package Power Reactor 


cleaned in hot water. The final steps in complet- 
ing the fuel assembly were the “ Heliarc ’’ weld- 
ing of the end adapters to the fuel unit, the 
machining of the end adapters, and the attach- 
ment of the pin and spring. 

Several tests have been developed which indi- 
cate the functional qualities and reliability of the 
fuel elements. The stainless steel matrix of the 
fuel core may be embrittled during irradiation, 
but this effect can be reduced by using a UO, 
particle size of 44 to 88 microns, thus permitting 
a larger volume of stainless steel between the 
particles. This conclusion is supported by the 
test of a full-sized APPR element, which was 
irradiated in the lattice of the Materials Testing 
Reactor of the A.E.C. to an average burn-up of 
25 per cent of the U-235 atoms. No visual dam- 
age was apparent and later microscopic examina- 
tion revealed no significant effects. Another 
prototype element passed severe testing at the 
Westinghouse Atomic Power Division for more 
than 6000 hours under conditions simulating 
those in the Submarine Thermal Reactor. Here 
the corrosion of either the stainless steel or the 
brazed joints proved negligible. Hence, there 
is every indication that the stainless steel fuel 
element will meet the service requirements of 
irradiation and corrosion resistance expected in 
the APPR. 
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American Pump-Turbine for 
Brazil 


AN order has been received by the S. Morgan 
Smith Company, of York, Pennsylvania, for a 
counter-clockwise, adjustable-blade, axial-flow 
reversible Smith-Kaplan pump-turbine from the 
Sao Paulo Light S.A.-Servicos de Electricidad of 
Brazil. The new unit will be installed in a 
vertical setting in the Traicao pumping plant 
near Sao Paulo. It will supplement two identical 
pump-turbine units supplied by the same com- 
pany. 

The Traicao pumping plant is situated on the 
Pinheiros Canal, and is one of a series of low- 
head pumping plants connecting the Tiete River 
with the Billings reservoir. This reservoir supplies 
water to the high-head Cubatao power station 
at the base of the coastal cliffs, near Santos. The 
unit measures 138in in diameter, is directly con- 
nected to a 6600 h.p. motor and will operate 
under a net head between 3m and 7m. It is 
guaranteed to pump 1765 cusecs under the 7m 
head at 150 r.p.m. When generating, it is 
guaranteed to produce 3450 h.p. under the same 
head. During times of low water in the Tiete 
River tributaries, water must be re-released from 
the Billings reservoir for irrigation and general 
municipal purposes ; under these conditions the 


« pump-turbine operates in the reverse direction 


as a turbine and generates power. When the 
unit is not required as either a pump or a turbine, 
the water can be depressed from the runner 
passages with compressed air ; then the unit can 
be operated as a synchronous condenser to 
improve the power factor of the system. 


Joint American-European Atomic 
Energy Firm 


A NEW corporation with United States and 
Belgian industrial ownership, named NDA 
Europe, has been formed in Brussels to assist in 
atomic energy developments in the six Euratom 
countries and their colonies, possessions and 
territories. The principal owners of NDA 
Europe are the Nuclear Development Corpora- 
tion of America (NDA) of White Plains, New 
York, and the Societé Generale des Minerais, 
of Brussels. The Societé Belge pour |’Industrie 
Nucleaire (Belgonucleaire) is also a participant. 
The new firm will place the consulting, engineer- 
ing, development and fabrication services of 
NDA in the U.S. at the disposal of European 
agencies, scientific bodies and industrial con- 
cerns. It will also perform manufacturing 
operations through European firms, making 
use of designs prepared jointly by NDA and 
European organisations. The projects to be 
undertaken will include the application of 
nuclear energy to power, propulsion and research. 
The registered office of the firm will be maintained 
in Brussels, at 31, rue du Marais. 


Automatic Control of Machine Tools 
by Magnetic Recording Tape 


WE learn that some automatic machines 
engaged on repetitive work in the United States 
aircraft industry are operating under the control 
of magnetic recording tape developed by the 
magnetic products division of the Minnesota 
Mining and Manufacturing Company of St. 
Paul, Minnesota, and Birmingham, England. 
The machines are tape-controlled spar- and 
skin-milling machines made by Giddings and 
Lewis Machine Tool Company, Fond du Lac, 
Wis. 

In the Giddings and Lewis “‘ Numericord ”’ 
system key contour co-ordinates of the shape to 
be machined are taken from drawings and coded 
on a punched tape or punched cards. These 
co-ordinates are fed into an electronic com- 
puter which calculates the intermediate co- 
ordinates and records them on punched tape or 
cards. The latter are then treated by an “ inter- 
polator ’’—an electronic device which translates 
the intermittent incoming data into continuous 
information suitable for machine tool control 
when recorded on magnetic tape. It is stated 
that a roll of magnetic tape lin wide, 7200ft long 
and 14in in diameter can control a machine tool 
for 14 hours. 
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Personal and Business 


Appointments 


Mr. S. R. DOoNALDsON, A.M.I.E.E., has been 
appointed general manager of Newage (Manchester), 
Ltd. 


Mr. C. R. H. Sumpson has been appointed assistant 
to the technical sales manager of Beyer Peacock and 
Co., Ltd. 


Mr. D. F. CAMPFIELD has been appointed national 
sales manager, photo records division, Remington 
Rand, Ltd. 


Mr. V. H. F. Hopkins has been appointed manager 
of engineering, diesel engine division, of the English 
Electric Company, Ltd. 


THE NATIONAL UNION OF MANUFACTURERS an- 
nounces that Mr. Victor Berry has been appointed 
secretary of their South Wales branch. 


G. AND J. Weir, Ltd., announces that Mr. J. W. 
Atwell, M.Sc., M.I.Mech.E., has been appointed 
assistant managing director of the executive board. 


VeritTy’s, Ltd., announces that Mr. J. W. Seymour, 
B.Sc. (Eng.), has been appointed a director of the 
company and Mr. P. J. H. Coates, A.M.I.E.E., has 
now become managing director. 


LONDON TRANSPORT has announced that Mr. L. C. 
Lloyd has been appointed assistant works super- 
intendent (Aldenham) in the department of the chief 
mechanical engineer (road services). 


THE MINISTRY OF SUPPLY has announced that 
Mr. J. Cushny has been promoted to director 
(engineer) and appointed chief engineer, Royal 
Aircraft Establishment, Farnborough. 


Mr. C. G. ReppincTon, A.M.I.C.E., district 
engineer, King’s Cross, has been appointed planning 
officer (King’s Cross), in the office of the general 
manager, Eastern Region, British Railways, Liverpool 
Street. 


CROMPTON PARKINSON, Ltd., announces that Mr. 
H. Astbury, M.1.E.E., the firm’s chief engineer, having 
reached normal retiring age, has relinquished his 
appointment which he has held since 1945. He will, 
however, continue with the company in an advisory 
capacity. He is succeeded by his deputy, Mr. W. A. 
McNeill, B.Sc. (Tech.), M.LE.E. 


H. LevERTON AND Co., Ltd., Caterpillar dealers 
for the northern half of England, announces the 
appointment of three area sales managers. They are : 
Mr. M. Cummins (Leeds), Mr. J. A. Needham 
(Wigan), and Mr. R. C. Eltringham (Gateshead). 
Each sales manager will be responsible to Mr. J. G. 
Smith, the northern area sales director of Levertons. 


THE NATIONAL COAL BoARD announces that it has 
appointed Mr. C. G. Simpson, O.B.E., to be its 
director-general of staff, and Mr. J. V. Wood, director- 
general of industrial relations. Mr. Simpson, who is 
at present deputy director-general of the staff depart- 
ment, succeeds Mr. J. O. Blair-Cunynghame, O.B.E., 
who was recently appointed by the Minister of Power 
to be a member of the Board. Mr. Simpson’s appoint- 
ment takes effect immediately. Mr. Wood, the staff 
director of the Board’s northern division, will succeed 
Mr. A. Walsh, M.B.E., who is to become deputy 
chairman of the south-western division. Mr. Wood 
will take up his new appointment on November 18. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces that Mr. H. C. Young has relin- 
quished his duties as superintendent, Erection 
Department, but will remain in the service of the 
company as consulting engineer. Mr. A. P. Mitchell 
succeeds him as superintendent, Erection Department. 
Mr. W. Harper has been appointed assistant super- 
intendent (Switchgear) Erection Department, and 
Mr. A. D. Millar assistant superintendent (Plant) 
Erection Department. Mr. B. G. Churcher has 
relinquished his position as manager of the Research 
Department but will continue to act in an advisory 
capacity. Dr. J. M. Dodds, O.B.E., M.A., B.Sc., 
B.Sc. (Eng.), Dr.-Ing. (Aachen), succeeds him as 
manager of the Research Department. Mr. M. Bird, 
A.M.LE.E., assistant superintendent Insulation De- 
partment, has been appointed superintendent Insula- 
tion Department and Bury factory. Mr. D. B. 
Johnston, B.Sc. (Eng.), A.M.ILE.E., has been 
appointed assistant superintendent Plant Department, 
and Mr. N. Bradshaw has been appointed assistant 
superintendent, Foundries and Pattern Shop. Mr. 
P. O’B. Hove, B.Sc. (Eng.), A.M.I.E.E., A.M.I. 
Mech.E., has been appointed resident manager, 
Middle East, of the Metropolitan-Vickers Electrical 
Export Company, Ltd.; he will be located in 

dad, Iraq. 


Business Announcements 


G. APPLEGATE AND Sons, LTD., states that it has 
opened an office and works at Manvers Street, Bath 
(telephone, Bath 64147). 


JENOLITE, LtpD., has announced the appointment 
of Mr. V. Kronman, Nybrogade 14, Copenhagen K, 
as its new licensee and agent in Denmark. 


Pitot Works, Ltd., of Bolton, has appointed the 
S.M.T. Sales and Service Company, Ltd., as their 
sole distributors for hydraulic tipping gears in 
Scotland. 


BritIsH INSULATED CALLENDER’S CABLES, Ltd., 
announces that, as and from August 31, 1957, the 
telephone number of the Edinburgh branch office 
will be Caledonian 6786/7/8. 


CosTAIN-JOHN Brown, Ltp., states that it has 
opened a branch office of the instrumentation division 
at Jaffrey’s Chambers, 63, Brown Street, Man- 
chester, 2 (telephone, Blackfriars 5575). 


Wo rF ELectric Toots, Ltd., announces that Mr. 
G. M. Wolfe, joint managing director of the company, 
sets out in mid-September on a three months’ tour 
which will include visits to Canada, New Zealand, 
Australia, Malaya, Thailand and India. 


THE HANWELL ENGINEERING COMPANY, Ltd., of 
Countess Road, Northampton, has been taken over 
by Pollard Bearings, Ltd., and the title of the company 
is now changed to Pollard Bearings (Northampton), 
Ltd. The telephone number remains as at present— 
Northampton 3766/7/8. 


THE PRESIDENT OF THE BOARD OF TRADE, the Rt. 
Hon. Sir David Eccles, K.C.V.O., has this month 
accepted the award by the Council of the British 
Institute of Management of an honorary fellowship 
of the Institute. An honorary fellowship of the 
Institute is the highest award the council can offer and 
this is only the third time such an award has been 
made. 


NEWALL Group SALES, Ltd., announces that the 
Newall Engineering Company, Ltd., of Peterborough, 
England, have formed a Canadian subsidiary com- 
pany, The Newall Machine Tool Corporation of 
Canada, Ltd. The new company will be empowered 
to distribute in North America and to manufacture 
products of the parent organisation; the new company 
is registered in Toronto. 


THERMOTANK, LtTpD., has. announced that the 
address of its London office, with effect from 
September 2, will be the Marine Engineers’ Memorial 
Building, 18, London Street, London, E.C.3 (tele- 
phone, Royal 7343-4). The telephone number of the 
offices and works of the Thermotank group at West 
Drayton, Middlesex, is to be changed to West 
Drayton 3685-9, also with effect from September 2. 


HEAD WRIGHTSON Processes, Ltd., of London, 
announces that an agreement has been signed with 
Inventa A.G., of Lucerne, Switzerland, which will 
enable the company to design and supply plants to 
the Inventa processes for the production of methanol 
and formaldehyde, in the United Kingdom and 
British Commonwealth (excluding Canada), and can 
now offer a complete service for the provision of these 
plants, from the design to the final commissioning. 


D. NAPIER AND Son, Ltd., has contracted with 
R.E.A.L. S.A. Transportes Aereon, Brazil, for the 
conversion of three “ Convairliner 340°’ aircraft to 
Napier “ Eland” engines. The machines are ex- 
pected to be flying by the end of 1958, and satisfactory 
operation will be followed by the conversion of the 
remainder of the “Convair 340” and “‘Metropolitan”’ 
machines. The conversion will be carried out by 
PacAero Engineering Corporation at Santa Monica, 
commencing August, 1958. Either the existing 
** Eland-Convairliner’’ or a “‘ 440°’ shortly to be 
converted to turbines will be used by R.E.A.L, for 
crew training and route familiarisation. 


Contracts 


GLENFIELD AND KENNEDY, Ltd., Kilmarnock, has 
received an order valued at over £150,000, from the 
Ministry of Defence of the Republic of India, for all 
the large valves for the dry dock that is to form part 
of the new Naval Dockyard in Bombay. 


CROMPTON PARKINSON, Ltd., announces that a 
further order has been received for eighteen electric 
traction equipments under the British Railways 
modernisation plan. The equipments are for type 
“B” diesel-electric locomotives of 1160 h.p., for 
freight and passenger services, which are to be built 
by the Birmingham Railway Carriage and Wagon 
Company, Ltd. 


THE BrivisH TABULATING MACHINE COMPANY, 
Ltd., has received an order from the Durban City 
Council for a Hollerith type 1201 electric computer, 
The computer will be used for producing light and 
telephone accounts, at a rate of 1000 an hour, and 
will prepare municipal employees’ paysheets and leave 
records. The city treasury calculates that, by diverting 
staff to more productive jobs, this computer will save 
ratepayers some £37,500 a year. Durban has a 
population of half-a-million. 


Esso PETROLEUM COMPANY, Ltd., announces that 
it has entered into an arrangement with Union 
Carbide, Ltd., whereby it will supply ethylene gas to 
the new £3,000,000 petrochemical plant which Union 
Carbide, Ltd., proposes to construct on a 52-acre 
leased site adjacent to the Esso refinery at Fawley. 
This new plant, scheduled for completion by 1959, will 
convert ethylene into a number of ethylene oxide 
derivatives. The Esso Petroleum Company will 
produce the ethylene in its new £9,000,000 chemical 
plant now under construction at the refinery. 


THE British THOMSON-HousTON CoMPANY has 
received a contract valued at nearly £100,000 for the 
largest blast-furnace turbo-blower supplied by the 
company for installation overseas. The order, which 
also includes condensing plant, is for the Algoma 
Steel Corporation of Canada, and was received 
through British Thomson-Houston Company 
(Canada), Ltd., of Toronto. The plant is normally 
rated at 85,000 cubic feet per minute, 30 Ib per square 
inch gauge, but will be capable of dealing with the 
maximum volume of 100,000 cubic feet per minute at 
a discharge pressure of 20 lb per square inch gauge. 


Miscellanea 


Five 200MW GENERATING SETS FOR WEST 
THURROCK PowER STATION.—The Central Electricity 
Authority has received the consent of the Minister of 
Power to the building of a new power station at West 
Thurrock, Essex, which will have an installed capacity 
of 1000MW. The installation will comprise five 
200MW turbo-generator sets and five 200MW reheat 
boiler units, each having an evaporative capacity of 
1,400,000 lb of steam an hour. The West Thurrock 
— is planned to be in commission by the winter 
of 1961. 


BRITISH NUCLEAR EXHIBITS AT LEVANT Fair.—The 
Board of Trade has arranged a display for the twenty- 
first Levant Fair, Bari, Italy, which is to be held from 
September 7 to 25, 1957. The display has been 
designed in conjunction with the U.K. Atomic Energy 
Authority and in consultation with industry. Models 
of Calder Hall and of the fast breeder reactor at 
Dounreay will be on view. Emphasis will be placed 
on British collaboration with other nations, and the 
readiness of British industry to meet world demand 
for nuclear equipment. A British film with an Italian 
sound track will show how a thermal reactor works. 


FRENCH CO-OPERATION IN INDIAN RAILWaAys’ 
ELECTRIFICATION.—French Railways, under a recent 
agreement, are to give technical assistance to the 
Indian Railways for the electrification of some 600 
miles of line carrying heavy traffic in the Calcutta 
area. The system adopted for this project is that 
using single-phase current, at the industrial frequency 
as developed by the French Railways since the war. 
The agreement provides for close co-operation on 
the planning of the project, framing of specifications, 
negotiations with and the choice of contractors, the 
supervision of works, &c. French Railways also 
undertake to train Indian Railways’ technicians in 
France, and to keep French technicians in India for 
a year after the electrification of each section of line 
to ensure that the equipment is working satisfactorily 
and that its maintenance is well organised. 


CONFERENCE ON INDUSTRIAL CARBON AND 
GRAPHITE.—The Society of Chemical Industry is to 
hold a three-day conference on industrial carbon and 
graphite at the William Beveridge Hall, University 
of London, on September 24, 25 and 26. More than 
fifty papers have been submitted from Britain and 
abroad, and it has been decided to summarise them 
in selected groups so as to permit full discussion. 
Interest in the conference is reported from the U.S.A., 
U.S.S.R., France and the Netherlands. Prior registra- 
tion for membership of the conference is possible 
through the assistant secretary, Society of Chemical 
Industry, 14, Belgrave Square, London, S.W.1, or 
the hon. secretary of the Conference Committee, 
Mr. E. A. Smith, Acheson Industries (Europe), Ltd., 
18, Pall Mall, London, S.W.1. Members receive a 
set of preprints of the papers. A free exhibition will 
be held in the Department of Chemical Engineering, 
University College, Gower Street, London, W.C.1, 
during the period of the conference. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


ELECTRICAL ENGINEERING 


779,450. April 25, 1956.—INSULATING SUPPORTS FOR 
ELEcTRIC ConpuctTor Rais, Doulton and Co., 
Ltd., Doulton House, Albert Embankment, 
Lambeth, London, S.E.1. (Jnventor: Frank 
Audrey Hill.) 

The invention relates to insulating supports for 
electric conductor rails and in particular to supports 
for the conductor rails of electric railway systems. 
Referring to the drawing, an insulator body A is 
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formed with a skirt or base portion B, a shed C and 
a head D. The head is generally an inverted trun- 
cated cone in shape and is formed with a pair of 
diametrically opposed radial slots E. A metal cap 
comprises two halves F and G which are identical in 
shape and therefore only one will be described in 
detail. The half F includes a semi-circular platform 
H from which extends an upright side wall J which 
engages with one side of a conductor rail. The rail 
rests on a raised pad K on the platform. A semi- 
circular flange L extends downwardly and inwardly 
inclined from the platform and surrounds one-half 
of the head. A projection M extends inwardly from 
the flange L and is received within the slot E. Extend- 
ing from each end of the flange in an outwardly radial 
direction is a lug N which is provided with holes. 
It will be seen that the two halves F and G produce a 
cap with a recessed underpart adapted to fit on the 
head of the insulator body. A collar O surrounds the 
conical head D and acts as a cushion between the 
fitting portions of the head of surrounding flanges. 
A washer P is also interposed between the top of the 
head and the lower surface of the platform also acts 
as acushion. The two halves of thé cap are clamped 
together, with the flanges surrounding the conical 
head, by bolts R. The insulator body A is secured to 
the railway sleeper by means of a pair of clamping 
elements S which engage with the base of the skirt 
and are secured to the sleeper by coach screws. 
From the description it will be realised that in 
an insulating support, according to the invention, 
the cap is secured to the insulator body without the 
use of cement or the like, and should it be desired to 
replace either the insulator body or the cap, either of 
these parts may be detached and replaced without 
damage to the other.—July 17, 1957. 


779,585. October 5, 1954.—BLOWN DISCHARGE GAP 
SwitcH, Metropolitan-Vickers Electrical Com- 
pany, Ltd., St. Paul’s Corner, 1-3, St. Paul’s 
Churchyard, London, E.C.4. (Inventor : Colin 
Robert Dunbar.) 

The invention relates to blown discharge gap 
switches for use with pulse modulator circuits and the 
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like. The object of the invention is to provide a 
blown discharge gap switch which overcomes exces- 
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sive electrode and trigger wear and which can be 
used at higher pulse repetition rates. Referring to the 
drawing, the cathode is in the form of two metal 
plates A and B, each of which has two pole pieces 
extending towards the centre. The plates are spaced 
by two distance pieces C and D to provide two chan- 
nels for air exits. E and F are rings of metal, con- 
veniently brass, through which inlets or outlets for 
air may be made. The cathode plates, distance pieces 
and metal rings, together with insulating end pieces 
G and H, which are of material such as “ Perspex,” 
are firmly bolted together so as to form a cylindrical 
chamber. End piece G has a tapped hole in its centre 
through which is screwed a trigger electrode J. The 
trigger electrode is a metal tube through which air 
can be blown, and it carries a cup K, also of material 
such as ‘‘ Perspex,’’ which serves to deflect air coming 
through holes Z into the gap between trigger and 
cathode. End piece H is also tapped and into it is 
screwed an anode N so that it faces the trigger and is 
situated on the same axis. The anode may be either 
a metal rod or tube with a rounded end, but the most 
satisfactory form is that shown in the drawing, where 
a tube having a solid metal end piece is employed. 
The method of operation of the switch is that when a 
trigger voltage pulse is applied between the trigger 
and anode electrodes breakdown occurs and is 
followed by the breaking down of the gap between 
anode and cathode ; the discharge passing from anode 
to trigger and then from trigger to cathode. The 
actual mechanism of the main anode to cathode 
breakdown is uncertain but it may be that: (qa) the 
trigger pulse ionises the air in the main gap ; or (d) 
the ultra-violet light generated by the trigger-anode 
breakdown causes photo-emission at the cathode. 
The excessive wear of trigger electrodes experienced in 
previous designs of blown discharge gap switch caused 
by the main discharge passing from anode to cathode 
via the trigger electrode, is reduced in the present 
invention owing to the large surface area of the 
tubular trigger electrode. Modified designs with 
various air path arrangements are also shown in the 
specification.—July 24, 1957. 


TUBE AND PIPE CONNECTIONS 


779,007. July 21, 1952.—Pire Joints, Edmund 
Gressel, 154, Schulstrasse, Aadorf, Thurgau, 
Switzerland. 

The invention relates to a process which enables a 
reliable fluid tight joint to be made between pipes 
without the use of packing even under high internal 
pressures. The two pipes to be connected A and B 
each has approximately at the end a steel spring ring 
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C, D, in grooves. The rings are sprung into the 
grooves after the two nuts E and F have been pushed 
on to the pipes. The spring rings are prevented from 
slipping out of the grooves by the tightening nuts. 
The opposed end faces of the pipes can be turned 
or ground smooth to form sealing faces. When 
the nuts are tightened they push the pipes together 
with the aid of the spring rings to seat themselves on 
each other under pressure without the use of any 
additional sealing means. A sleeve G may be dis- 
posed over the ends of the pipes and between the 
rings. Holes in the wall of the tightening nut make 
it possible, when the pipes are in use, to ascertain 
whether the connection is fluid-tight.—July 17, 1957. 


POWER TRANSMISSION 


780,983. July 16, 1954.—HyDRAULIC TORQUE CoNn- 
VERTERS, The Rover Company, Ltd., Meteor 
Works, Lode Lane, Solihull, Birmingham. 
(Inventor : Maurice Fernand Cary Wilks.) 

The invention relates to hydraulic torque con- 
verters for road vehicles and comprising a rotary- 
vaned driving pump, a driven turbine, and an inter- 
mediate reaction member. Its object is to provide an 
improved construction, whereby high efficiency of 
power transmission can be obtained over a wide range 
of speed variation. Referring to the drawing, a 
hollow rotary housing A is secured to the driving 
shaft B. The pump consists of two separate and 
concentric vaned parts C and D, designed to be equi- 
valent to a single vaned pump of conventional form. 
The inner part D is secured to, or forms an integral 
part of, the housing. The outer part C is supported 
on the inner part by a ring of bearing balls EZ, and is 
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coupled to the part D through a clutch F. As shown, 
the clutch is operated by electromagnets G, 
the windings of which can be supplied with. current 
through slip rings H on the housing. In association 
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with the pump are arranged in the usual manner 
the turbine J, which is secured to the driven shaft 
K, and the reaction member L, which can be coupled 
to a fixed sleeve M by a clutch N. The 
arrangement is such that under heavy load, and when 
a relatively large difference of speed exists between 
the driving and driven shafts, the pump parts C and 
D are interconnected by the clutch F. In this con- 
dition the parts operate jointly in the same manner as 
asingle pump. Under light load conditions, and when 
a relatively small difference of speed exists between the 
driving and driven shafts, the clutch F is released 
and the part D then provides the required pumping 
action, the part C being free to rotate idly under the 
action 4 the liquid flowing between its vanes.—August 
14, 1957. 


ROAD TRANSPORT 


781,304. September 30, 1954.—TRAILER VEHICLES, 
Crossley Motors, Ltd., Errwood Park, Stockport. 
Inventor : Frederick Ernest Randle. 

The invention has for its object to provide a steering 
mechanism for low-loading trailer vehicles, and pro- 
vides for correct action of the trailer front wheels to 
prevent tyre scrub. As shown in the drawing, the 
trailer vehicle is attached to the towing vehicle by the 
drawbar A which is pivoted to the front frame member 
B of the trailer to turn about a vertical axis. Attached 
to the drawbar is a short lever C extending to one side 
at an angle of about 90 deg. to the drawbar. At the 
end of the lever is pivoted a link D leading to an arm 
E, which extends downwards from one end of a steer- 
ing shaft F. This shaft is mounted in bearings G and 
H under the trailer floor and extends transversely. 
It is turned by the arm E as the drawbar A pivots 
when the towing vehicle turns a corner. At the other 
end of the steering shaft F near the side of the trailer 
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another arm J extends down with its lower end slightly 
ahead of the lower end of the first arm E. The arm 
J is attached at its lower end to a link K to a steering 
lever L on a wheel mounting, the lever being connected 
by a track rod M to a steering lever N for the other 
wheel. The levers L and N are connected to the 
track rod M by ball joints O. The wieel mountings 
are pivotally attached to an axle on which the trailer 
is suspended by springs. The dimensions and design 
of the drag link, the steering levers and the track rod 
are such as to give relative angular displacements of 
the two road wheels to ensure satisfactory cornering. 
It will be seen that the steering equipment is located 
entirely below the trailer floor, carried by the front 
— Band the side frame members S.—August 14, 
1957. 
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Launches and Trial Trips 


Ciry OF GUILFORD, cargo ship ; built at Wallsend 
by Swan, Hunter and Wigham Richardson, Ltd., 
for the Ellerman Lines, Ltd.; length between per- 
pendiculars 405ft, breadth moulded 59ft, depth 
moulded to shelter deck 36ft 9in, load draught 
24ft 6in, deadweight 7400 tons, service speed 144 
knots ; four holds deep tanks, derrick complement 
include one 70-ton and 10-ton and 7-ton derricks, 
electric winches, three 180k W diesel-driven generators ; 
Clark-Sulzer single-acting, two-stroke diesel engine, 
eight cylinders, 720mm diameter by 1250mm stroke, 
5040 b.h.p. at 121 r.p.m. Launch, June 27. 


LONDON RESOLUTION, oil tanker; built by the 
Furness Shipbuilding Company, Ltd., for London 
and Overseas Freighters, Ltd.; length between 
perpendiculars 560ft., breadth moulded 80ft, depth 
moulded 42ft 3in, deadweight 24,800 tons on 32ft 4in 
summer draught ; designed trial speed 144 knots ; 
twenty-seven cargo oil tanks, one main cargo pump 
room, three 1000 tons per hour turbine-driven cargo 
oil pumps, three 150 tons per hour vertical duplex 
stripping pumps, steam cargo winches ; two 325kW 
turbine-driven generators, one 100kW diesel-driven 
generator; one set of Richardsons Westgarth 
double reduction geared turbines, 7300 s.h.p. at 100 
propeller r.p.m., two Foster-Wheeler “ D’”’ water- 
tube boilers supply steam at 450 1b per square inch 
and 750 deg. Fah. Launch, June 27. 


Mount EDEN, trawler ; ‘built by John Lewis and 
Sons, Ltd., for North Eastern Fisheries, Ltd.; length 
between perpendiculars 120ft, breadth 25ft, depth 
12ft 6in ; fish room 7000 cubic feet, electric trawl 
winch, capacity 1000 fathoms of 23in warp ; Mirrlees 
K.S.S.6 diesel engine, 712 b.h.p. at 220 r.p.m. Trial, 
June 27. 


EASTGATE, oil tanker ; built by Joseph L. Thomp- 
son and Sons, Ltd., for the Turnbull Scott Shipping 
Company, Ltd.; length between perpendiculars 
530ft, breadth moulded 69ft 3in, depth moulded 39ft, 
deadweight 18,000 tons on 29ft 6in draught ; _thirty- 
three cargo oil tanks ; one set of Wallsend Slipway 
double reduction geared turbines, 7500 s.h.p. at 100 
propeller r.p.m., service speed 144 knots. Launch, 
June 29. 


PURMEREND, Oil tanker ; built by the Netherlands 
Dock and Shipbuilding Company, Ltd., for N.V. 
Amsterdamse Maritiem Transport Maatschappij ; 
length between perpendiculars 530ft, breadth 69ft 3in, 
depth 39ft, deadweight 18,000 tons; _ thirty-three 
cargo oil tanks; one set of Werkspoor geared 
turbines, 8300 s.h.p. Launch, June 29. 





Catalogues and Brochures 


G. anpD J. Weir, Ltd., Cathcart, Glasgow, S.4.—Leaflet illus- 
trating and describing ** Thermoflex ’’ heating elements for sea 
water evaporators. 

LANCASHIRE DyYNAMO AND Crypto, Ltd.. Trafford Park, 
Manchester, 17.—Illustrated catalogue describing geared motor 
units, 1 h.p. to 60 h.p. 

DESOUTTER BROTHERS, Ltd., The Hyde, Hendon, London- 
N.W.9.—Loose-leaf catalogue describing and illustrating light- 
weight pneumatic tvols. 

Pecson, Ltd., Coalville, Leicestershire.—Leaflet giving general 
information about heavy-duty four-bearing screens and “ Live 
Wire ’’ vibrating screens. 

BriTIsH WooD PRESERVING ASSOCIATION, 6 Southampton Place, 
London, W.C.1.—Leaflet No. 9, entitled ‘“* Wood Preservatives 
of the Organic Solvent Type.’’ 

D. ROBINSON AND Co., 58, Oaks Avenue, Worcester Park, 
Surrey.—lIllustrated catalogue giving technical details of the 
range of relays manufactured by the company. 

Simpuirtx CoupLinGs, Ltd., 157, Victoria Street, London, 
S.W.1.—Catalogue illustrating and describing some present-day 
applications of ** Simplifix ’’ compression joints. 

IMPERIAL CHEMICAL INDUSTRIES, Ltd., General Chemicals 
Division, Millbank, London, S.W.1.—Booklet dealing with 
metal degreasing by the Trichloroethylene process. 

British BITUMEN EMuLsions, Ltd., Dundee Road, Trading 
Estate, Slough, Bucks.—-Pamphlet giving details of “* Kyljack’’ 
accelerator and hardener for concrete and mortar mixes. 

CouRTBURN PosiTIONERS, Ltd., Bedford.—Loose leaf folder 
containing details of work handling equipment for welding 

operations, including rotators, positioners, operators’ platforms, 
clamps and vices. 

Voxes, Ltd., Henley Park, Guiidford, Surrey.—Pamphlet on 
the tests made by this company to determine the most suitable 
kind of air filter for electric and diesel-electric railway locomotive 
use in industrial areas. 

OZALID ComPANny, Ltd., 62, London Wall, London, E.C.2.— 
Illustrated leaflet describing the ‘ * Ozamajor’’ combined table 
top exposing and dry developing unit, capable of reproducing 
drawings up to 4Sin in width. 

CHANCERY INSULATIONS, Ltd., 93-94, Chancery Lane, London, 
W.C.2.—Leaflet describing the “ Seel ’’ incombustible roof lining. 
The lining is applied by spraying and consists of asbestos fibres 
which are bonded to the sheeting, eliminating any air space. 

ENGINEERING Diamonps, Ltd., 26, Warwick Row, Coventry.— 
Jeaflet dealing with a precision dressing slide unit, model 
PDS.29. It is said to be applicable to almost any kind of 
grinding machine for the purpose of dressing angular faces. 

PeTeR LIND AND Co., Ltd., Romney House, Tufton Street, 
Westminster, London, S.W.1 Illustrated book entitled ‘* Con- 
crete Achievements,”’ issued to commemorate the fortieth anni- 
versary of the company. The book is a pictorial survey of work 
completed. 

British IRON AND STEEL RESEARCH ASSOCIATION, 11, Park 
Lane, London, W.1.—Booklet entitled ‘“‘ Computers and Steel,”’ 
by D. G. Owen. This booklet is designed to explain the operation 
of electronic computers, and some of the ways in which they can 
be of use to the steel industry. 
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THE FEDERATION OF CrviL ENGINEERING CONTRACTORS. Romney 
House, Tufton Street, Westminster, London, S.W.1.—Leaflet 
entitled “ Training Schemes in the Civil Engineering Industry.”’ 
Details are given about the practical training of young engineers 
and the training of contractors’ plant mechanics. 

W. J. MEDDINGs, Ltd., 16, Berkeley Street, London, W.1.— 
Illustrated catalogue giving technical details of “ Pacera Maxam” 
air hydraulic feed unit. Designed to operate from normal 
factory airline pressures, it is intended mainly for the conversion 
of drilling machines from manual to power operation. 

HELLEFoRS BRuKS AKTIEBOLAG, Hellefors, Sweden (Ernst B. 
Westman, Ltd., 39, Lombard Street, London, E.C.3).—Booklet 
giving details of “‘ Remko’’ magnetic iron. It is described as an 
exceptionally soft, pure iron of uniform composition and pro- 
perties, characterised by very low coercive force and high induc- 
tion. It is claimed to be especially suitable for the manufacture 
of frames, yokes, armatures and cores in telephone relays. 

THE LARMAR ENGINEERING COMPANY, Ltd., Margaretting, 
Ingatestone, Essex.—Leaflet giving details about the ‘‘ Larmar”’ 
turret speeder. This fitting is designed for speeding up the move- 
ment of the capstan turret ; it is fitted to one of the arms of the 
star wheel, and at a short radius from the centre of the hub to 
make operation easier. It is supplied ready for fitting to Ward, 
Herbert and other makes of capstans, turret lathes, and various 
machine tools. 

THe GENERAL ELectric CompANy, Ltd., Component Sales 
Department, Osram Lamp Works, East Lane, Wembley, Middle- 
sex.—Illustrated brochure describing some of the metallic 
materials and their uses, manufactured by the company. The 
booklet has sections dealing with tungsten, molybdenum, molyb- 
denum-tungsten alloys, other metals and alloys supplied as wire, 
lead wires, filament coils and filament supports, diamond powder 
and diamond dies, and heavy alloys. 

British _GEON, Ltd., Devonshire House, Piccadilly, London, 
W.1.—Technical booklet No. H.I., describing the “ Hycar ”’ 
series of oil- -resisting synthetic rubbers. Summary Sheet No. 3 
oo ™ Hycar ”’ nitrile rubbers and lattices. Booklet No. G.5, 
entitled ‘‘Geon Vinyl Compounds,’’ describes the range of 
compounds made from Geon vinyl resins. Details are also given 
of the properties, use and processing of the compounds ; included 
also are recommended process conditions for extruding and for 
injection moulding, and special reference is made of compounds 
specifically formulated to meet electrical specifications. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Sept. 2.—SHEFFIELD BRANCH: Royal Victoria Station 
Hotel, Sheffield, Chairman’s Address, TAS p.m. N.E. 
LONDON BRANCH : Angel Hotel, Ilford, “‘ Any Questions ?”’ 


p.m 

Tues., Sept. '3.—S.E. LonDON BRANCH : Eltham Congregational 
Church Hall, Court Road, a. S.E.9, “ Instrumentation 
of Industrial’ Boiler Plant, L. F. Cohen, 7.15 p.m. x W 
LONDON sr? ® Windsor Castle Hotel, Hammersmith, 

wa. Safety Precautions on Building Sites,”’ J. A. 
Haywood, 7.30 p.m. 

Wed., Sept. 4. GLASGOW BRANCH : Institution of Engineers and 
Shipbuilders i in Scotland, 39, Elmbank Crescent, Glasgow, C.3, 
“The Cathode-Ray Tube,” Film, 8 p.m. $e MANCHESTER 
BRANCH : Engineers’ Club, Albert ‘Severe, Manchester, ‘“* The 
Modern Diesel Engine,’’ T. E. Draper, 7 p.m. 4% N. LONDON 
BRANCH : Queen’s Head, 677, Green Lanes, Harringay, 
London, N. 4, “‘ Earth Leakage Equipment,’”’ J. Robbins, 7.45 

p.m. PRESTON BRANCH: R.A.F.A. Club, East View, 
Preston. “* Fire-Fighting and Accidents in the Home,” he ol 
Budd, 7.30 p.m. 

Thurs., Sept. 5.—SOUTHAMPTON BRANCH: Polygon Hotel, 
Southampton, “Electrical Accidents and Factory Regula- 
tions,’’ S. J. Emerson, 8 p.m. 

Fri., Sept. 6.—LIvERPOOL BRANCH: Liverpool Engineering 
Society, 9, The Temple, 24, Dale Street, Liverpool, Chairman’s 
Address, A. Robertson, 6.30 p.m. 


ENGINEERING, MARINE, WELDING AND NUCLEAR 
ENERGY EXHIBITION 
To-day to Thurs., Aug. 30 to Sept. 12..-Olympia, Hammersmith 
Road, London, W.14, open daily 10 a.m. to 6 p.m., Fridays 
10 a.m. to 8 p.m. 


ENGINEERS’ GUILD 


Fri., Sept. 20.—S. WALES AND MONMOUTHSHIRE BRANCH : Old 
Arcade Inn, Church Street, Cardiff, Luncheon, 12.45 p.m. 
Thurs., Sept. 26.—METROPOLITAN BRANCH : Caxton Hall, Caxton 
Street, Westminster, London, S.W.1, Annual General Meeting, 
Discussion on “The Aims and Future Policy of the Guild,’ 
p.m 


INCORPORATED PLANT ENGINEERS 
Tues., Sept. 3.—LONDON BRANCH : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, W.C.2, “‘ Maximum 
Demand and Power Factor and their Effect on the Electricity 
Tariff,’’ T. A. Williams, 7 p.m. 4% EDINBURGH BRANCH : 25, 
Charlotte Square, Edinburgh, Members’ Evening, 7 p.m. 


Wed., Sept. 4.—LEICESTER BRANCH : Bell Hotel, Leicester, ‘‘ The 
Painting of Buildings,’”’ R. Woodwards, 7 p.m. 
Mon., Sept. 9.—DUNDEE BRANCH: Mathers Hotel, Dundee, 


“* Variable-Speed Drives with Voltage Regulation Equipment, ” 
7.30 p.m. _& MERSEYSIDE AND N. WALES BRANCH: The 
Blossoms, City Road, Chester, ‘‘ The Cost Accountant and the 
Plant Engineer,” R. G. Hall and B. J. Willson, 7.15 p.m. 

Tues., Sept. 10.—MANCHESTER BRANCH : Engineers’ Club, Albert 
S uare, Manchester, Chairman’s ‘“‘ At Home,”’ 7.15 

Wed., Sept. 11.—W. BRANCH : Grand ot Bristol, " Fire Pre- 
vention in Industrial Buildings,” 7.15 p. 

Thurs., Sept. 12.—GLASGOW BRANCH : qcottish Building Centre, 
Glasgow, “ The Design and Application of Rotary and Recipro- 
cating Air Compressors,’’ W. Scott, 7.15 p.m. 7 N.E. 
BRANCH : Roadway House, Oxford Street, Newcastle upon 
Tyne, “ Internal Combustion Engines as Applicable to Plant 
ee iy, al Norman Parry, 7 p.m. 

Tues Sept. 17.—BiRMINGHAM BRANCH : Hotel Leofric, Coventry, 

“Titanium as a Material of Construction in the Chemical 
Industry,’’ K. W. J. Bowen, 7.30 p.m. 

Wed., Sept. 18.—KenT BRANCH: King’s Head Hotel, High 
Street, Rochester, Ladies’ Film Evening, 7 

Thurs., Sept. 19.—BLACKBURN BRANCH : Golden Lion Hotel, 
Blackburn, Joint Meetin ao Institute of Fuel, “‘ Fuel and 
Power Position in the ed Kingdom,” Rear-Admiral Sir 


Sidney Frew, 7.30 p.m. 
Tues., Sept. 24.—GLAsGow BRANCH : Scottish Building Centre, 


425-427, Sauchiehall Street, Glasgow, Joint en with the 
Institution of Heating and wea * Steam,” 
and “‘ Combustien and the Chain Gra beker,” 7.15 p.m. 
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S. WALEs BRANCH : South Wales Engineers’ Institute, Park 
ace, Cardiff, “‘ Metal Degreasing by Trichloroethylene,”’ and 

“* Metal Pretreatment in Industry,’’ 7.15 p.m. 
Thurs., Sept. 26.—SHEFFIELD AND DISTRICT BRANCH: Grand 
Hotel, Sheffield, ‘‘ The Design of Rolling Mills, with particular 
— to Hot and Cold Ferrous Mills.’’ M. Langen, 7.30 


Fr, We "Sept. 27. —BIRMINGHAM BRANCH : Imperial Hotel, Temple 

Street, a EN * Some Principles of Radiant Heating,” 
0 p.m. 

Mon., Sept. 30.—W. AND E. YORKSHIRE BRANCH : Leeds Uni- 
versity, ‘ * The Safe Use of Electricity,’’ J. J. Emerson, 7.30 p.m. 

Tues., Oct. 1.—E. MIDLANDS BRANCH : County Hotel, Theatre 
Square, Nottingham, “ The Heat Pump : Some Aspects of its 
Application,’’ J. A. Sumner, 7 p.m. EDINBURGH BRANCH : 
25, Charlotte Square, Edinburgh, * Practical Plant Engineering 
in the Chemical Industry,’’ C. W. Winstock, 7 p.m. y& PETER- 
BOROUGH BRANCH : White Lion Hotel, Church Street, Peter- 
borough, “ Hydro-Electric Power Development,” G. C. Cum- 
mings, 7.30 p.m. 

Wed., Oct. 2.—LEICESTER BRANCH: Bell Hotel, 
“Factory Flooring,’’ F. C. Harper, 7 p.m. 
BRANCH : Royal Beach Hotel, Portsmouth, 
and the Clean Air Act,’’ E. C. Rogers, 7.30 p.m 

Tues., Oct. 8.—MANCHESTER "BRANCH : Engineers’ =. Albert 
Square, Manchester, ‘“‘ Chain Grate Stokers,’”’ C. H. G. Hay- 
ward, 7.15 p.m. 

Thurs., ‘Oct. 10. —GLASGOW BRANCH : Scottish Building Centre, 
425-427, Sauchiehall Street, Glasgow, ‘“‘ The Measurement and 
Prevention of Smoke from Industrial Boilers,’’ T. F. Hurley, 
7.15 p.m. 4% MANCHESTER BRANCH AND MERSEYSIDE AND N. 
WALEs BRANCH: Joint Meeting, Aboard Clubship ‘“ Land- 
fall,’’ “‘ What Purpose does Incorporated Plant Engineers 
Serve 2”? : 7.15 p.m. . BRANCH: Roadway House, 
Oxford Street, Newcastle upon Tyne, “ The Manufacture of 
Tubes,”’ H. B. Elliot, 7 p.m. 


INSTITUTE OF FUEL 
Wed., Oct. 9.—Institution of Civil Engineers, 
Street, Westminster, London, S.W.1, Symposium on *‘ 
and Industry,” 10 a.m. 
INSTITUTE OF METALS 
Mon. to Fri., Sept. 16 to 20.—Forty-ninth Annual Autumn Meet- 
ing, 1957, to be held in Glasgow. 
INSTITUTE OF THE MOTOR INDUSTRY 
To-day and Sat., Aug. 30 and 31.—St. Catharine’s College, Cam- 
bridge, Eleventh Annual Summer School. 
INSTITUTE OF PETROLEUM 


4.—26, Portland Place, London, W.1, ‘‘ Some 
A. Kranen- 


Leicester, 
SOUTHERN 
“The Engineer 


Great George 
* Flames 


Wed., Sept. 
Developments in Marine Drilling Foundations,”’ 
donk, 5.30 p.m. 


INSTITUTE OF PHYSICS 


Tues. to Thurs., Sept. 10 to 12,.—ELeECTRON MICROSCOPY GROUP : 
University College of North Wales, Bangor, Annual Confer- 
ence. 


INSTITUTION OF ENGINEERING DESIGNERS 
Mon., Sept. 9.—N.E. BRANCH : Northern Architectural Associa- 
tion Hall, 6, Higham Place, Newcastle upon Tyne, Chairman’s 
Address, Informal Discussion on Branch Affairs, 7.15 p.m. 
Mon., Oct. 14.—N.E. BRANCH : Northern Architectural Associa- 
tion Hall, 6, Higham Place, Newcastle upon Tyne, “‘ Building 
Structures,’’ G. Gladstone, 7.15 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
Wed., Sept. *~ —GENERAL MEETING : Institution of Mechanical 
Engineers, 1 roam Walk, Westminster, London, S.W.1, 
Presidential Address, E 5 & Cox, 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 
Sat., Aug. 31.—S. BRANCH: Whole-day visit to the pumping 
stations of the Mid-Wessex Water Company, Frimley, Surrey. 
Sat., Sept. 14.—SOUTHERN BRANCH : hole-day visit to the 
Greenham Common Base of the United States Air Force, 
Newbury, Berks, 10 a.m. 


INSTITUTION OF PRODUCTION ENGINEERS 

Wed., Sept. 4. —COVENTRY GRADUATE SECTION : Visit to British 
Piston Ring Company, “‘ Changing from Batch to Flow Produc- 
tion,’’ H. C. Blackford, 7.15 p.m. 

Wed., Sept. 18. —BIRMINGHAM | SECTION : College of Tech- 
nology, Gosta Green, Birmingham, 4, Film Evening, 7 p.m. 
%& WOLVERHAMPTON GRADUATE SECTION : Wolverhampton 
and Staffs College of Technology, Wulfruna Street, Wolver- 
hampton, “‘ Nimonic Presswork,”’ J. A. Grainger, 7.30 p.m. 

Tues., Sept. 24.—Oxrorp SECTION: Town Hall, P Oxford, 
“ Transfer Pressing,’’ 7.30 p.m. 

Wed., Sept. 25.—SHREWSBURY SECTION : Shrewsbury Technical 
Coilege, KP “ British Clock and Watch Production,”’ 
R. Lenoir, 7.30 p 

Thurs., Sept. 26. hc SECTION : Norwich City College, 
Ipswich Road, Norwich, “ $.G. Iron—A Versatile Engineering 
Metal,’’ W. W. Braidwood, 7 p.m. 

Fri., Sept. 27.—LEeICESTER SECTION: Grand Hotel, Leicester, 
““Work Measurement and Its Uses for Management,”’’ W. 
Hewett, 7 p.m 

Fri., Oct. 4. Dorchester Hotel, 
Annual Dinner. 


IRON AND STEEL INSTITUTE 

Wed. and Thurs., Sept. 25 and 26.—IRON AND STEEL ENGINEERS’ 
GROUP : Church House, Westminster, London, S.W.1, “Air 
Pollution i +4 ~~ Iron and Steel Industry.’’ 

Tues., Sept. 24.—4, Grosvenor Gardens, London, S.W.1, Autumn 
General oa 10.45 a.m., to be followed by a Lecture at 
the Royal Institution, Albemarle Street, London, W.1, “ The 
Future Engineering Development of the Gas-Cooled Nuclear 
Reactor,’ J. M. Kay, 6 p.m. 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 


Thurs., Oct. 10.—Mining and Technical College, Wigan, Annual 
General Meeting, 3.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 


Fri., Sept. 13.—Forty-FirtH WILBUR WRIGHT MEMORIAL 
Lecture : Institution of Civil Engineers, Great George Street, 
Westminster, London, S.W.1, “‘ Advanced Education and 
Academic Research in Aeronautics,” Clark B. Millikan, 6 p.m. 


SOCIETY FOR WATER TREATMENT AND 


EXAMINATION 


Wed. to Fri., Oct. 2 to 4.—Palace Hotel, 
Autumn Meeting. 


Park Lane, London, W.1, 


Southend-on-Sea, 


Advanced Engineering Courses 


The Application of Work Study. INsTITUTE FOR ENGINEERING 
PRODUCTION, ere of Birmingham, 16, Norfolk Road, 
Birmingham, 15. A residential executive course for a period of 
— goes LR, on September 2 until September 13. 
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, Rustodian has convinced Henry Hope & Sons Ltd., 
am that there is nothing like a Calcium Plumbate 
Ba Primer for galvanized metal window frames. Hope’s 
are one of the largest makers of galvanized metal 
tiah window frames in this country. 
uc- 
_ In their own words, in their own catalogue, they say:— 
= “PAINTING. As a priming coat we recommend the use of calcium 
” plumbate primer ‘RUSTODIAN’. This paint will adhere firmly to a 
ae newly galvanized window without any prior etching treatment. We 
yn,” deprecate the use of mordant solutions applied to windows on a build- 
ege, ing site. Calcium plumbate primer ‘Rustodian ’ forms a good base for 
_ any good oil paint; 
ww It is advisable to apply the primer before glazing.” 
v1 W 
ERS” gw 
Air \) 
wm WW 
at 
The 
car 
The exceptional adhesion and rust-inhibiting 
wd properties of Rustodian are commending it to many 
a 
other manufacturers, public authorities and architects 
for all iron and steel and galvanizing. Rustodian is 
—y manufactured under British Patent No. 574826. 
d 
— 
* Associated Lead Man ufacturers Limited 
a, is a single Company which specialises in the 
manufacture of Lead Pigments and Lead Paints. 
IBEX HOUSE, MINORIES, LONDON, E.C.3. 
S CRESCENT HOUSE, NEWCASTLE. 
NG 
a LEAD WORKS LANE, CHESTER. 
a. 
Export enquiries to: THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., IBEX HOUSE, MINORIES, LONDON, E.C.3 
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The “MYFORD” M.G. 12 
CYLINDRICAL GRINDING MACHINE 


A relatively low-priced machine, capable of accur- 
ately grinding smail workpieces, where actual 
grinding times are short, and automatic movement 
to table and wheelhead cannot be fully exploited, 





Full details from 


F. W. KUBACH, LTD. 
12 Sylvan Road, London, S.E.19 
: LVingetone 3341/2 Telex No.: 2-3375 


gtlag 


cEIPEL 


TT 


ELECTRIC. CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.I. 


mane \Ginedigy mane 


PAN GRINDING MILLS 























REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers .It 
Belper. Derbyshire. 
Telephone: Belper 12 
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PROTOTYPES 
’ CONSTRUCTIONAL 
PLATEWORK 
PIPEWORK - CHIMNEYS 
DISMANTLING & 
ERECTION 














A Thinstall srormss LTD. 


COVENTRY STREET - BIRMINGHAM 5. Phone: MiDiand 6455 (3 lines) 













Used and 












“Detail of CROSS Wire 
Thread insert in position 


CROSS MANUFACTURING CO. (1938) LTD. 
Tel:Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 
Sales Enquiries: Combe Down 2575 
SPECIALISTS IN THE MANUFACTURE OF JET ENGINE 
LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS, ETC. 


Where heavy loading and 
vibration are present 


Hard tough threads in soft materials ... new 
threads for old ... in damaged components. 


designed for use in soft metal components, wood 
or plastics. 


approved by the Aircraft Industry— 


Simple to use. remains permanently 


in place. Full range of standard High Grade Copper 


V7 


sizes in B.S.W.; B.S.F.; B.S.P.; ‘ and Brass Tubes 
B.A.; U.N.F.; U.N.C. and Metric for ... Shipbuilders 


a oP NNEIOXONN NNN 2. 
Cross 


mobiles, Electrical 


foaa C Manrfrs., Scientific 

IMI E a WAN IL @@) (Lar >) Instruments. Pumps. 
i sd * Specialists in Tubes 

for Domes'ic Water 


STRATHCLYDE TUBE WORKS & Gas Service. 


Anniesland, GLASGOW, W.3. Small bore tubes a 


particular production. 


ALL: 
THREAD 
INSERTS 


“Phone Scotstoun 1/88! ‘Grams *Calcopco’ 
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ERMETO fittings are the internationally recognised means of coupling high 
pressure pipe lines. Enormous numbers are in use throughout the world. 
The joints are manufactured in seven different countries: the United States 
of America, France, Germany, Sweden, Holland, Spain, and—last but not 
least—Great Britain. 

In this country the British Ermeto Corporation manufactures a range of 
fittings unequalled by any other country. And the parts are regularly sup- 
plied in mild steel, stainless steel, brass, bronze and aluminium for all pipe 


sizes, standard and non-standard, up to 2” o.d. 





A wide range of valves is also available. 


Catalogues on request. 
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BRITISH ERMETO CORPORATION LTD 


Beacon Works, Hargrave Road, Maidenhead 


rr 
= 
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rr 
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Co 


~opper 
Tub 
we Telephone: Maidenhead 2271-4 
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Marine valves and couplings 
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ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 





ODDIE BRADBURY & CULL LTD — ~ PORTSWOOD RD. — SOUTHAMPTON 








TEL : 55883 CABLES : FASTENERS, SOUTHAMPTON 


THE 7-POINT VALVE 
for arduous duty 


@ Straight-through design 
@ Streamline flow 


@ Only one wearing part.—replace- 
able 


@ Easy maintenance 

@ Long Life 

@ Smooth operation 

@ Air or electric remote operation 


WARREN-MORRISON 


Mk I! PINCH VALVES 
WARREN, MORRISON LTD. ¥ ®*"yeiceiisce: Wiitechait 9095, 

















THE FINEST RANGE OF SMALL HORSE POWER MOTORS 
FOR ANY INSTALLATION 


with the 
One-piece 


gearbox... 





TYPE H.D. 
geared motors 


% strong, stiff, a box casting always 
properly in line 
with no possible oil leaks through | 4:©-0" D-C-NECO motors 
joints of all fixed or variable speed 
P types, made in the same 
% gears transmit 200 Ib. ft. at 26 factory-as Gn quite, 
r.p.m. up to 480 r.p.m. allow competitive prices 
* or 100 Ib. ft. between 0°66 r.p.m. and speedy delivery. 
and 22 r.p.m. 
%* foot or flange mounting 





NECO GEARED MOTORS LIMITED 


a non-ring firm 
HLS TOW - Lone on - swe 
TRADE ane SUBSIDIARY OF NORMAND ELECTRICAL CO. LTD 


Ww 
Telephone : MACaulay 3211-4 
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This is how to 
cope with 


PEAK LOADS | 


siz These are some of the economy- 
® conscious firms who enjoy the 
advantages of our Steam Storage : 


















Joshua Tetley & Son Ltd, Leeds 
Mitchells & Butlers Ltd, Birmingham 
James Hole & Co Ltd, Newark 






Meridian Ltd, Nottingham 
J. & J. Crombie Ltd, Aberdeen 
Joseph Newsome & Sons Ltd, Batley 


The Sheepbridge Co Ltd, Chesterfield 
T. S. Forster & Sons Ltd, Sunderland 
Tubes (Equipment) Ltd, Oldbury 







The Distillers Co Ltd, Bromborough 
Bowmans Chemicals Ltd, Widnes 
Michael Nairn & Co Ltd, Kirkcaldy 


The simplest and most economical way of providing ample 
steam for peak loads is to install Steam Storage. By this 
means your existing boilers can handle greater peak loads 
than at present, avoiding the need and the expense of an 
additional boiler. Furthermore, Steam Storage allows even 
firing which gives a fuel saving of 6-8%—sometimes as much 
as 15%. 


Alternatively, if your existing plant can easily handle your 
peak loads, then it may be possible to convert one of your 
boilers to a steam accumulator, so saving fuel. 


sk Many well-known firms have 
installed our Steam Storage. 


Let us advise you — without 
obligation, of course. 


STEAM STORAGE CO LTD 
Basinghall Street LEEDS | 
Telephone: 31881 


JRE 

















PERFORATED METALS 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


SPECIALISTS IN ROTARY 
SCREENS, _ ELEVATORS, 
STORAGE BINS, CON. 
VEYORS, WASHERS FOR 
SAND AND GRAVEL. 
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first choice ror 


When it’s a question of conveying a liquid or gas through a 
movable pipe, AVICA know the problems—and the answers. 

AVICA pipe assemblies and components are made for all 

kinds of duties and to work under the toughest conditions, such as 


extremes of temperature and pressure, corrosive atmospheres, 
continuous vibration. Above all, they are absolutely dependable. 
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STA.NLESS STEEL FLEX!BLE PIPE ASSEMBLIES 
For most corrosive liquids and gases at temperatures from —183°C. to 


450°C; Sizes from 3/16” to4"_ End couplings of many types. 








SWIVEL PIPE COUPLINGS 
Used with rigid pipe when a flexible pipe is not suitable, 
For hydraulic and other fluids at 


Sizes 1/4”, 3/8” and 1/2”. 
pressures up to 4000 p.s.i. 


SUPPORT CLAMPS 





WIRING HARNESS 

To hold piping and electri- 
cal cables. The rubber 
cushion absorbs vibration; 


Electrical wiring protected 
can be replaced when worn 


by rigid or flexible conduit 


ee 


STAINLESS STEEL 











BELLOWS ASSEMBLIES 


Take up thermal expansion and con- 
from heat, oil, moisture and 
or perished. 

















SYNTHETIC RUBBER 
FLEXIBLE PIPE ASSEMBLIES 
Used to carry petrol, oil, air, steam, 
hydraulic fluids, for machine tools, traction in rigid pipes and ducts, also 
hydraulic presses, mining equipment changes due to pressure variation. 
at pressures up to 5000 p.s.i. Size | Used as seals in valves and pressure vibration. 
range (i.d.) 5/32” to 2”. Temperature regulators. For temperatures up to 
range —40°C. to 160°C. 450°C. 
Illustrated leaflets describing the full range of 
AVICA products are available on request. 
Please write for those that interest you. 


AVICA EQUIPMENT LIMITED - MARK ROAD - HEMEL HEMPSTEAD - HERTS 
Cables: Avica Hemei Hembstead 


Tel: Boxmoor 47/1 
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ENGINEERING EXHIBITION 
See us at 
STAND 19 
Inner Row Gallery 
Grand Hall 
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BW i Bi 
A flexible cathode-ray 


oscillograph recording 
i equipment specially 





J vat eats ¢ 
we i 





designed for progressive 

requirements. 

SSS Please send for details 
of this and our 
standard equipments 
for recording pressure, 
strain, vibration and 
acceleration. 

| 














INSTRUMENTS OSCILLOGRAPH DIVISION =a 


Telephone: ae 
Camberley 2230 (3 lines) 
Telegraphic Address: 
Minrak, Camberley, 

YY England. 


SOUTHERN 





Prop: Southern Instruments Ltd. 
Camberley ° Surrey 








MEET WERHEAD OBS CWA LTE OOTING HUM... 
GIBSON TOWERS 


Servicing of 

lighting, painting, 
window cleaning—bring 
all the ror 

overhead jobs 

within the safe 





reach of your 
own maintenance staff—with a GIBSON 
tower. Saving the inconvenience and extra 
cost of outside contracts, a mobile GIBSON 
tower is rarely out of a job. Designed for 
factory use, tricycle-mounted Industrial models 
(with platform heights up to 33 ft.) are easily 
handled by one man. 


vehicle and trailer-mounted towers, and self- 


Other models include 


propelled types. 


You can find out the full facts 
of GIBSON towers by writing 
for your copy of this leaflet. 





Manufacturers : 


JOHN GIBSON & SON LTD. 


Leith - Edinburgh 6 





Jameson Place - 


Distributors : 
BERESFORD ATKINSON LTD., Hough House, Manchester ro. 
MUNICIPAL SUPPLIES LTD., 2 Robert Street, Adelphi, London. 
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Your tyres? 


Coming up, 
Sir 


—thanks to 





Reproduced by 
courtesy of The 
Marsham Tyre Co. 


T & T Conveyors and Elevators appear in many special forms as 


well as in a well-tried range of high-efficiency, low-cost designs 


T & T EXPERIENCE IS WORLD-WIDE 


T & T’s many years’ experience on many hundreds of large and 
small installations at home and abroad is your assurance of 


satisfaction | 


Tr Conveyors 
‘’ and Elevators| 


make work easier 


Write for leaflet E., or ask for a technical representative to call and 
discuss your requirements without obligation. 


T & T WORKS LT 


BILLESDON - - LEICESTE 


Telegrams: ‘Conveyor,’ Leicesté 





Telephone: Billesdon 261 


39, Windsor House, 46, Victoria Street, S.W.1 
Tel.: ABBey 6085 


London Office: 
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TAPPING AT 600 R.P.M! 


Here is an example of a tapping operation 
with a Hicycle tool, saving man hours by 
its speed over laborious hand methods. 
For example, a }’ hole can be tapped at a 





DFORD 


ca RA 
vit ROILER C? 


LIMITED 
STANNINGLEY 
* 
AUTOCLAVES & 
VULCANISERS 
with Pat. Luicklock door. 
CHEMICAL PLANT, 
(on a ORTON ED, Cm ama. ame 


VACUUM DRYING & 
IMPREGNATING. PLANT, 








PRESSWORK. 


HYDRAULIC JI 





speed of 600 rpm and by a backward pull 3” q 
of the machine reversed out at 1,000 rpm Le 

leaving a perfectly tapped hole. By using 

these highly efficient electric power tools 

hand work is eliminated without the time 

loss in taking a job to a machine. You 

-Should ‘investigate Hicycle tools as a means 

to greater mechanisation on production 

work. Ask for Catalogue No. 54C. 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


What is Hicycle ? 


A range of electric tools for increasing the 


output per man by stepping up the electric ELECTRIC PRODUCTION TOOLS 


supply to 200 cycles, thus providing a high, MADE BY 

maintained working speed. Other advantages 

are: greater reliability because there are no 

armature windings to burn out, greater power ee 4 PR tp on ga 4 by 


with no increase in weight, and absolute safety J 0 oo NM TO wi 4 sco 


because of only 72 volts to earth. 
‘gaan CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


Pia a ata te) 24679 TOWKS § SHEFFIELD. 3 


CONSOLIDATED PNEUMATIC TOOL CO. LTD., 232 Dawes Road, London, S.W.6 


‘ V, Ae Mies AZ x es ¢ Z f Z bar 
AIR COMPRESSORS * PNEUMATIC TOOLS * ELECTRIC TOOLS * CONTRACTORS EQUIPMENT ° ROCK DRILLS * PUMPS * DIAMOND DRILLS 


THE FIFE FORGE CO. LTD. KIRKCALDY, SCOTLAND 


Telegrams: FIFE, FORGE, KIRKCALDY + Telephones: DYSART 5467/8 


18-TON DRUM AND ARMATURE SHAFT FOR PITHEAD WINDING GEAR 
STEEL FORGINGS supPLiED BLACK-ROUGH AND FINISHED MACHINED 


WE SPECIALISE IN MARINE AND LAND ENGINE FORGINGS, ALL TYPES OF SHAFTING, CRANKSHAPFTS, ETC. 
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4 MILLION GALLONS 


per day 


FROM 
THREE 30° DIAMETER 
OVERFLOWING 

BOREHOLES 


AVA = 


aT 










yi @ For almost a century 
¢ Dy ° we have been construc. 
iN ¥ ing wells, and time ha 
proved that they wer 

well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter. 
mediate snags, in order 
to bring the job to, 
successful conclusion. 


Our knowledge oj 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
My Mee niin as to-morrow. 
fy ay att 

kbd Je F 
pi) ey 


Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E 
Telephone : WATerloo 704 


: Branches: 93/4 BROAD STREET, BIRMINGHAM 15 Telephone: Midland 1762 
BARDON CHAMBERS, KING ST., LEEDS | Telephene: Leeds 23550 

















you could see the very 
fine metallic particles 
and grit which 
accumulate in cutting 
oils from grinding 
machines (here seen 
magnified x 500); these 
particles can ruin 

fine finish. 






HOPKINSONS’ 
GENTRIFUGAL PURIFIERS | 


For the reclamation of cutting oil 







The Hopkinson Centrifuge for cutting oils is designed to 
provide a large dirt space in an inner cylinder to hold the 
heavy sediment from grinding oils (left). This improves the 
already high separating efficiency and prevents unbalance. 
The bowl can be cleaned quickly and easily by unskilled 
personnel. 










The illustration shows No. 2 Portable Centrifuge with 8 kW 
heater for the oil. 


HOPKINSONS LIMITED HUDDERSFIELD 
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ENGINEERING AND MARINE EXHIBITION 


SPIRAL BEVEL AND HYPOID | 


” 












































E.N.V., specialists in the design and manufacture 

of bevel gears, invite you to visit their stand at STAND Engineering and Marine 
Olympia, where they are exhibiting representative 9 Exhibition 
examples of gears and transmission components National Hall 
ropa for marine, transport and indus- ROW Q (Gueend Place) 
trial uses. | 














BN W i. gears 


E.N.V. ENGINEERING COMPANY LIMITED, HYTHE ROAD, WILLESDEN, LONDON, N.W.10 Telephone: LADbroke 3622 





AP?4 
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You should see what 


we have up our sieeve 


... and so you will — if you join us at Olympia 
between the 29th August and the 12th September! 


With our sleeve rolled up, we'll show you 
* a new industrial and marine gas turbine — running ! 
* a new 200 h.p. diesel-electric shunting locomotive 


* new ranges of industrial and marine diesels 


You must not miss the latest advances in Ruston-Paxman power engineering 


on stands 108, 10F and 133A (Grand Hall) 


ENGINEERING, MARINE, WELDING & NUCLEAR ENERGY EXHIBITION, OLYMPIA, LONDON 


RUSTON & HORNSBY LTD., LINCOLN, ENGLAND oO 
ASSOCIATED WITH DAVEY, PAXMAN & CO. LTD., COLCHESTER é 





Lys 


CT 











A.C. SYNCHRONOUS 


HOURS COUNTERS LIFT MILEAGE COUNTERS 











ROTARY AND RATCHET 


UNIT COUNTERS D.C. ENGINE HOUR METERS 














LOOM REVOLUTION 


ENGINE SERVICE COUNTERS COUNTERS 











SINGLE, TWO AND THREE 
SHIFT PICK COUNTERS 


SMITHS 


IMPULSE COUNTERS 








General leaflet AY 640 


sent on request 











MEASURING INDICATORS 








INDUSTRIAL ‘‘DESYNN”’ MARINE ‘‘DESYNN”’ 


the unrivalled service in industrial instrumentation 








REMOTE INDICATION OF ANGULAR POSITION, FLUID LEVEL, 
FORCE, LINEAR POSITION, DIFFERENTIAL PRESSURE AND PRESSURE 
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RECORDERS FOR: INDICATING R.P.M. 
AND ‘'DESYNN’’ FUNCTIONS 







The service offered to Industry by SMITHS— 
Britain’s largest manufacturers of instruments 
—is the most comprehensive of its kind. 

The extent of our wide range of instruments is 
limited only by the present demands of Indus- 
try. This range is constantly being increased 
as manufacturers bring us new problems con- 
cerning the accurate measurement of speed, 
time, distance, quantity, pressure, vacuum, 
displacement, or temperature—have you such 
a problem? 














SMITHS service to Industry places at your 
disposal an unrivalled experience, the most 
extensive facilities for research and testing and 
a reputation for sound design and reliable 
performance. 













“‘PETRO-FLEX”’ FLEXIBLE TUBING 








SMITHS 





THERMOSTATS 


l 
| 
| 
| 
| 
| 
| 
| 


tHE INDUSTRIAL INSTRUMENT DIVISION OF Sa SMITH & 








HAND MEASURING WHEELS 


SMITHS INDUSTRIAL INSTRUMENTS LTD. Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 


Scottish Sales Office: 123-145 North St., Glasgow, C.3. Northern Sales Office: York House, 12 York Street, Manchester 





HERMETICALLY SEALED 
LIMIT SWITCHES 





SONS (EFNGLAND) LTD. 
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all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities ) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 





tet 
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THE 
ANTI-GORROSION 
SPEGIALISTS 


At The Engineering, Marine, Welding and Nuclear Energy Exhibition, 
Stand Nos. 1 & 2, Row AA, Empire Hall, First Floor. 


Manufacturers of the well-known Plus Gas Anti-Corrosion Fluids now 
INTRODUCING 


The New tannating process 


THE SAFE ®XTERNAL, METAL 


TREATMENT 
PLUS GAS GOMPANY LTD 


Telephone: HYDe Park 9566/9 Telegrams: Abfluids, Piccy, Ldn. 


CONSULTANTS AVAILABLE THROUGHOUT THE UNITED KINGDOM 








Las 
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Railway Electrification 








One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 





British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 
MILTON + STOKE-ON-TRENT - STAFFS 


Phone : Stoke-on-Trent 21381 (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS. Phone: Tipton 1691 
Leadon Office: 6 LAURENCE POUNTNEY HILL, E.C.4 Phone: MANsion House 9971 
use 














UE he tat epi ic. 


All the flat and very low-pitched 

roofs of the buildings at Dounreay 

are covered with Ruberoid roofing: total 
area 22,435 sq. yds. (over 44 acres). 


YOUR PARTNERS 
SERVICE 


We offer to you, through our Contracts 
Department, the benefits of many 
years of experience in matters concer- 
ning roofing: expert advice at the 
planning stage and skilled craftsmen 
to execute the work. 


COMMONWEALTH HOUSE, 


ENGINEER 


ATOMIC ENERGY POWER STATION 


DOUNREAY 


IE 


Gales of 100 m.p.h. sweep savagely across the low, level stretches of our Northern Scottish 
shores. Heavy Caithness slab tiles are the traditional roofing material for the windswept expanses 
of Dounreay. 

But away went tradition as the great project for the United Kingdom Atomic Energy Authority 
reached planning stage. For the large roof spans visualised, the amount of support needed for heavy 
slab tiles would have been formidable in the extreme. The Ruberoid Company Limited was called in. 

Specifications were submitted and accepted for Ruberoid Insulated Steel Deck Roofing, pictured 
above: light, strong, well-insulated against heat loss, quick to erect (dry cover was rapidly made 
available for other trades who worked speedily in reasonable comfort). The final layer of Ruberoid 
built-up weatherproofing incorporates Scottish granite chippings to increase solar reflectivity and 
add local character to the appearance of the roofs. 

Protection of the Dounreay buildings by Ruberoid products is not confined to roofs alone. 
Many thousands of yards of Astos Asbestos Dampcourse incorporated in the walls are keeping 
the structures free from rising damp. The Ruberoid Company also provided a membrane of 
bitumen macadam on the raised dais under each Tank Farm. 


| 
| For technical literature write or telephone— 
THE RUBEROID COMPANY LIMITED 


1-19 NEW OXFORD STREET, LONDON, W.C.1. HOLborn 8797 (10 LINES) 


BRANCHES: Belfast, Birmingham, Bristol, Edinburgh, Glasgow, Manchester, Newcastle-on-Tyne, Nottingham. 








Send for full details 
of operating results 


u 
& COMPANY LTD - STOTFOLD - BEDS 
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= oe 4-wheel differential drive gives 


ot) 
a Jones Cranes crawler performance 
a 

on soft ground plus fast travel 


on hard surfaces. 






a =f, 
e;° Patented restrictor wheels 
give extra stability, extra 


traction, extra safety. 


Mey ite hist Lake the load! 


Capacities up to 10 tons . . . pneumatic, 
crawler, rail and lorry mountings... strut 
and cantilever jibs up to 75ft. ... 2- and 
4-wheel steering . . . grabs, magnets and 
other ancillary equipment for all duties. 





Distributed in the United Kingdom by 
GEORGE COHEN SONS & COMPANY LTD., Wood Lane, London, W.12 


Designed, Manufactured and Exported by their Associates K & L Steelfounders & Engineers Ltd., Letchworth, Herts. 
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RAN 


MOVING COIL 
VOLTAGE — 
REGULATORS 
4 These voltage regulators willcater = | 
for a voltage variation of 
—11% on any nominal supply 
voltage between 346 volts and 
433 volts, 50 cycles, 3 phase 
(200 volts and 240 volts, single — 
phase), and will maintain the 
output voltage constant 
_within 1% of nominal. 
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Place your order now for single and 
three phase moving coil voltage regul- 
/ ators in the following ratings and types: 





























Throughput kVA Phase Type 
50 kVA 3 Pole Mounting 
oe 50 kVA 3 Feeder Pillar 
y 80 kVA 3 Feeder Pillar 
125 kVA 3 Feeder Pillar 
16 kVA I Pole Mounting 
25 kVA I Pole Mounting 














FERRANTI LTD * HOLLINWOOD « LANCS 


London Office: KERN HOUSE, 36, KINGSWAY, W.C.2 








FT 195/2 




















BARR 


THOMSON 
& Co. Lid. 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS, 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 








GENERAL ENGINEERS, FORGERS & PRESSERS 


LONDON OFFICE— 
10, NORFOLK ST., 
LONDON, W.C.2 





REGISTERED OFFICE & WORKS:— 


NETHERTON IRON WORKS 
KILMARNOCK, SCOTLAND 


Telegrams : 
Grams and Cablegrams : TUBENPIPE, PHONE, LONDON 
BARR ‘“‘KILMARNOCK’”’ Telephone : 


Telephone : KILMARNOCK 791 COVENT GARDEN 0315/6/7 











Illustration of 8” dia. bore Solid Forged Bevel Standpipe, 
for offset position on boiler. 
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ELECTRONIC MOTOR CONTROL 


increased output 
means | improved product 
economy in operation 
































The “ EMOTROL ” electronic motor control system has been [ b “J res 






































developed by BTH to meet modern industry’s needs for automatic oe 

regulation, and stepless control with accurate speed over a wide . << o / 
range. It can be easily arranged to give automatic control of i { 
torque, mechanical tension, linear or rotational position, or other Spree 
electrical or mechanical quantities. Among its many applications ~~ fe 
are machine-tools, knitting machines, conveyors, printing-presses, Jo Sttesreressomes 


fans, reeling and tensioning devices, etc. 











BTH “EMOTROL’ HAS THESE CLEAR ADVANTAGES 


© Wide speed range. © Operates from 50-cycle A.C. supply. 

© Accurate preset speed maintained © Current limit—protecting electrical apparatus 
irrespective of varying load conditions, and preventing overload on drive systems. 

© Available in a wide h.p. range—} to 600 h.p. Please write for full details. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, RUGBY, ENGLAND 
Member of the AE! group of companies A491 
Engineering, Marine, Welding and Nuclear Energy Exhibition, VISIT OUR STAND No. 6, Row N, National Hall 
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MOTOR GENERATOR 


The Murex “ Dynex” Motor Generator is a new equipment specially designed for d.c. 
metal arc welding and is also suitable for other processes such as argon arc welding. 
It incorporates the Murex “ Dynex ”’ Generator which gives infinite current adjustment 
throughout the entire range irrespective of the voltage. The voltage can also be infinitely 
adjusted. These facilities provide ideal characteristics for modern electrodes and 
techniques. A polarity changeover switch is fitted and the design of the set is such that 
neither internal nor external series resistors are required. An accurately calibrated 
indicator plate eliminates the need for instruments. The output is from 1§ to 300 amps. 
at 30 volts for continuous hand welding and up to 450 amps. for intermittent work. The 
motor is suitable for connection to any standard electricity supply and is complete with 
built-in starter. The set is also available in other capacities. Please write for full details. 








~MUREX ELECTRIC ARC WELDING EQUIPMENT & ELECTRODES 


MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. 
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INSULATION INVESTMENT 
begins with Newalls 


The post-war period has seen much industrial expansion. 
In terms of thermal insulation this has meant an increasing 
demand for more efficient insulation to cover all the 
es temperature ranges of present-day industry. In fact we now 
ase provide insulation for temperatures as low as minus 300°F up to 
over 2000°F. The development of such products as Newalls 
85% Magnesia and Newalls Newtempheit Insulation has 
proceeded hand in hand with improvements in insulation practice. 
Experience in many large industrial contracts, coupled with 
the work of our Research Laboratories, has found us equal to 
any new problem. In many power stations, oil refineries, 
industrial power plants, large cold stores and chemical plants, 
you will find evidence of the wide experience we as the 
country’s largest thermal insulation manufacturers and 
contractors, have built up in a half century of operation. 
Based on this experience we offer free consultation on any 
aspect of insulation. 
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OLYMPIA LONDON 
29 AUG.- 12 SEPT 1957 








NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 


SEE OUR STAND 
No. 4, ROW AA, 
FIRST FLOOR 
EMPIRE HALL 
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Peak performance— 
maximum profit from your 


CUMMINS 


DIESELS 














CUMMINS DIESEL SALES & SERVICE LTD. 
operate a nation-wide servicing scheme to keep your 
CUMMINS engines in peak condition always. Unrivalled 
facilities exist for rebuilding to maker’s standards, 
together with a speedy field service covering all repairs 
from minor adjustments to replacement with new or 
service-exchange units. 

CUMMINS diesel engines, from 150-335 b.h.p. are 


available for sterling. 


a 





NS gives you the BIG plus | MORE PROFIT 











CUMMINS DIESEL SALES 
& SERVICE LTD 


25 BERKELEY SQUARE, LONDON, W.|I. Telephone: Mayfair 9090 


SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON. 
Telephone: Northampton 5262 


i 
* Traae Mark of Cummins Engine Company, Inc. 
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U ak 
4: HIGH PRESSURE 
FITTINGS anp VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 


(PROMPT DELIVERY) 







New simplified design incorporating the 
wt 8 efficient ‘‘Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 





up to 10,000Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 
Manufactured by 


KAY & CO. (Engineers) LTD. 
BLACKHORSE STREET + BOLTON =: LANCS. 


Tel: Bolton 197 Grams : Supakone Bolton 

















All coolants for Machine Tools 
are kept completely clean 


by the Metafilter giving 


CONTINUOUS 
CIRCULATION 


of clear efficient coolant 
avoiding all danger from Dermatitis 


and skin troubles. 


A TYPICAL 


METAFILTER 


INSTALLATION 


THE METAFILTRATION COMPANY LIMITED 


BELGRAVE 


ROAD HOUNSLOW MIDDLESEX 

















— 
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in HOT WATER? 


















































































































































... and losing production because your 
cooling water temperature is too high. 


Head Wrightson Processes offer the well-known high efficiency H.W.P. Fluor Cooling Tower 


with guaranteed cold water temperatures. We design, manufacture and erect pre- 
fabricated timber and precast concrete induced draught cooling towers for all purposes. 


Consult us now and ensure that your production does not suffer in the future 


We invite you to write for details of this equipment 


HEAD WRIGHTSON PROCESSES LTD 


TEESDALE HOUSE - 24/26 BALTIC STREET - LONDON - E.C.1 


OFFICES AT: P.O. BOX 1595 SYDNEY - P.O. BOX 1034 JOHANNESBURG : P.O. BOX 2608 CALCUTTA & 603 ROYAL BANK BUILDINGS TORONTO 1 
ASSOCIATES IN THE U.S.A.: THE FLUOR PRODUCTS COMPANY LOS ANGELES NEW YORK CHICAGO TULSA ETC 





378—H 
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Here's proof of a 


YB wng\Ver ‘GO Umer 











vick VH metal enclosed switchgear unit. Note particularly 
the absence of arcing on the first major peak. Switchgear of 
this type is ideally suited for the control of heavy industrial sci 
services or power station auxiliaries. 










Breaking Capacity 


I 
150 MVA at 3.3 kV. 
250 MVA at 6.6 kV. 
' 350 MVA at 1l_ kV. 
’ 
4 
A 


(RAVE! 
G>GI 
K.32975 


‘Tc. 0:133 Almnm. 
’ mae —_ on 


Te ating “Wave - —= ———— 


100% Symmetrical Breaking— 
350 MVA at 11 kV. 


The illustration shows atr insulated 
single busbar equipment, the same design 
can be compound filled single or double 
busbar type. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 


An A.E.I. Company 


LEADING SWITCHGEAR PROGRESS 








F/A708 
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Conveyor Belting for the 
World’s Heavy Industry 


U.S. Matchless conveyor belting 
incorporates 






























MAXIMUM FLEXIBILITY 


A WIDE RANGE OF TENSILE 
STRENGTHS TO SUIT 
PARTICULAR DRIVES 


MAXIMUM ADHESION 
HIGH QUALITY RUBBER 
ANTI-MILDEW 
PROCESSED DUCK 


and is the product of the latest re- 
search to find belting with the greatest 


resistance to abrasion, tearing and U.S. Matchless is found throughout the 


ore belting is in world- world wherever trouble-free running is at a 
wide use conveying gold quartz, iron, premium. Here Matchless belting is being 
copper, bauxite, granite, limestone, vulcanised on site. This belt carries iron ore 
sand and gravel. to the primary crushers of a large steel miil. 


IN u. Ss. Rubber 


Home: The North British Rubber Company Limited. 
Export: U.S. Rubber International (Great Britain) Ltd. 


Sales Office: 62/644 HORSEFERRY ROAD, LONDON, S.W.|1 


These little jobs used fo 
grow under our teet/ 


Yes, small jobs like floor patching can soon.grow into‘major operations when 
they are not tackled in time. Trouble used to be that half the time went in mixing 
the concrete. Now the ‘Mini-Giant’ does alJ that—and can keep several men busy on the 
barrowing and laying. Mixes plaster and mortar, too, equally well. That means 
les time and labour wasted—fewer hold-ups in the factory because jobs are 



















done more quickly. The ‘Mini-Giant’ soon saves its cost over and SERVICE 
‘ : P The chain of Parker 
over again. Once you have it you will find that Service Depots looks 


} f x 
it is rarely idle (see letter below), and it needs no al yi-y 4 ieoamy. 
special skill to operate or look after. Write for 


Publication M.1 and you'll wonder why you 











ever let those little jobs grow under your feet! 


THE PARKER ‘MINI-GIANT’ MIXER 


Mixed capacity 2 cu. ft. Driven by econ- 
omical 1 h.p. petrol engine or electric motor. 
On pneumatic tyres £92. _On metal wheels 
£90. With brakes for fast towing £117. 
Immediate delivery on cash, hire purchase, 
or Credit Sale terms. 


‘ ‘tsa 


You want / 







FREDERICK PARKER LIMITED 


VIADUCT WORKS, LEICESTER Phones: LEICESTER 62531 (7 lines) 
London: Stafford House, Norfolk St., W.C.2. Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 
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Area Gas Board Engineers enable you to economise on fuel and labour. 


An annealing furnace was converted from producer gas to town gas firing by an Area Gas Board 
for a manufacturer. The result was reduced maintenance and radiant tube renewal costs, 
better combustion efficiency and a better output for the same fuel consumption. 


It’s well worth while to CONSULT YOUR AREA GAS BOARD 








FORGING—ROLLING—EXTRUSION 
Scale free heating—by GAS 


Outstanding development demonstrated at 
the Engineering, Marine, Welding and 
Nuclear Energy Exhibition, Olympia-London 
29th August to 12th September. 


THE GAS COUNCIL Stand No. 5 Row N., 
Ground Floor, 
National Hall. 














The Gas Industry makes the best use of the nation’s coal 


Aug. 30, 1957 
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(Impression of gas turbine mechanism, by courtesy of D. Napier & Son Ltd.) 
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Buses, trams, cars and aircraft would literally grind to a stop were it not for 
frictionless movement of their metal parts. Just as important as lubrication are 
carefully heat treated bearing surfaces. Town gas of known declared calorific 


value is the most effective fuel for all heat treatment processes. 


Issued by the Gas Council 
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Jobs like this s = = Putting together tank transporters is one of the bigger assemblie 


undertaken by Sankey of Wellington. At the other extreme, they produce washing machine 
by the thousand. In between ; railway equipment, agricultural implements, steel furniture 4 
anything, in fact, that calls for assembly operations on a big scale, whether in size, quantity oj 
both. Sankey of Wellington are specialists in the shaping to close tolerances of metals in sheet, 
strip or plate. They are the largest producers of vehicle wheels in Europe, and their chassis 
frames, panels and similar components are found on British road vehicles throughout the world] \ 
In matters of pressing, welding, precision machining and large-scale assembly work of all kinds 


they are the experts. And the bigger the job the better they like it. 


are best done by... 


sankey OF WELLINGTON 


SOSEPH SANKEY & SONS LIMITED, HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE. PHONE: 4321 WELLINGTON, SHROPSHIRE + GRAMS: SANKEY, WELLINGTON, SHROPSHIRE 








Aug. 30, 1957 ENGINEER 





ACCREDITED 


TSSSsss 


Dp 
©T stockno’ 


Cold Reduced Bright Sheets 
Hot Rolled & Hot Rolled Pickled 


and Oiled Strip Mill Sheets 
DUCTILE SHEET STOCKISTS LTD. SHEARING CAPACITY UP TO t” THICK 


Neachells Lane + Wednesfield «+ Nr. Wolverhampton. 
Telephone: WOLVERHAMPTON 32371 





Let’s torque about Clutches 


blie 


1Ne 


ie a Clutches are our business—efficient in design, dependably 
| Multi-Plate Disc Type Friction Clutch made and backed by a service you can rely on. 
V OF 
Long and specialised experience and technical ‘know-how’ 


ee, : ensure complete satisfaction to the user 


ssig of Clutch Units made by W. R. Anderton & Co. Ltd. 


rid Automatic Centrifugal 


\ Clutch 
nds 8 


Single-Plate Disc Type 


Friction Clutch - Enclosed Rim Clutch a 


Friction Clutch Power Take-Off 
g Unit 


‘Anderton E CO iT) RAILWAY IRONWORKS - CASTLETON - ROCHDALE -: LANCS 
Telegrams : Clutch, Castleton, Lancs 


Telephone : Castleton 57288/9 


Established 1915 
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BIBBY COUPLINGS 





THE DALAI LAMA’S PALACE, TIBET 



































THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.., 





Telegrams COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 








Wonders of the World 


— by the fifth Dalai Lama, the construc- BA S I C DA TA 
tion of this imposing palace at Lhasa was 
commenced in the seventeenth century. The DD 


Dalai Lama died before it was completed and 
his death was concealed from the populace by 
the regent for some sixteen years. Surmount- 


ing the palace are golden-roofed shrines of 
deceased Dalai Lamas. Thousands of pilgrims 


RUBBER COMPONENTS 


still bring gifts to the present ruler and the : 

palace is said to store rich treasure. GASKETS and Oe SEALS 
The Wonders of the Modern World will be AUTO-MOTIVE MOUNTINGS 
chronicled by posterity and will reveal the RUBBER-TO-ME. TAL BONDING 
indispensable contribution of steel tubes to EBOMTE PRODUCTS 


these achievements. GEWERAL MECHANICAL? 


NATURAL AND SYNTHETICS, 
NEOPRENE, SILICONES, ETC. 
RUBBERISED CORK, ETC. 


SPONGE RUBBER in 
NATURAL & SYNTHETIC FOAM 


CELOFORM 


(STOCKPORT) LTD 
HOPE MILL - Portwooo ptace - STOCKPORT 


TELEPHONE: STO 2617/8 














\ JELLIN GION/ 
[\ / TUBE WORKS I"? 
For Steel Tubes and Steel Tube Fabrication 


HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
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SULZER 


Gas Turbines, Axial and Radial Compressors 


























One of two Sulzer 7,500kW gas turbines supplied 
to a Belgian steelworks, burning blast-furnace gas 
with two-stage compression of the combustion air 


and gas and generating electricity and furnace blast. 


IGH EFFICIENCY + PRECISION CONSTRUCTION + ROBUST DESIGN 


WIDE RANGE OF APPLICATION - SIMPLE REGULATION 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W.C.| 


SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK = MADRID - CAIRO ~- RIO DE JANEIRO - BUENOS AIRES = VIENNA - KOBE. 
Representatives at :— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG ~ HAIFA - BOMBAY - KARACHI 
COLOMBO - SINGAPORE - BANGKOK - RANGOON - SAIGON - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS = SANTIAGO (CHILE) - LIMA - LA PAZ ~ SYDNEY - MELBOURNE - WELLINGTON |. 
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can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and $” to 4” thickness. 
Knuckle radii and depth may be varied to meet individual 
requirements. 

Please ask for List No. E965 giving full range of sizes. 








G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 
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inning 
SAVES META 


—CUTS TOOL COST 





The design and production of Press 
Vessels may be greatly facilitated 
using dished and flanged ends sp 
by Harveys on the Rotarpress. 
combine semi-ellipsoidal form 
large knuckle radius. A sub 
reduction in plate thickness can 
effected, and in most cases tool 
are eliminated. 
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Fie Woven Wire 
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FEENING AND SONS LTD. 
BRITANNIA WORKS 
WARRINGTON - 
P.O. BOX 22 
GREENINGS, WARRINGTON 


: : GREENINGS, HAYES 
Telephone: HAYES 3961 Telegrams 4 a 


Established 
1799 








ENGLAND 


Telephone: WARRINGTON 32401 
Also: BRITANNIA WORKS, HAYES, MIDDX. 


Telegrams: 





9] 
































ee || CASTINGS IN GREY | 
: me SPECIFICA TION 


THE ENGINEE, r 
npustry NS 5 


ENSHAW FOUNDRY | 


LIMITED 
STAINES, MIDDLESEX 


STAINES 4261 


(up 








TELEPHONE: 


Two 
‘Electronic Engineering” 
Monographs 


RESISTANCE 
STRAIN GAUGES 


By J. YARNELL, B.Sc., A.lnst.P. 
Price 12s. 6d. 


(Postage 6d.) 
This book deals with the con- 
struction and application of 
resistance strain gauges and 
with the most commonly used 
The 


strain gauge rosette, which is 


circuits and apparatus. 


finding ever wider application, 
is treated extensively, being 
introduced by a short expos- 
ition of the theory of stress 


and strain in a surface. 


ELECTRO- 
PHYSIOLOGICAL 
TECHNIQUE 


By C. J. DICKINSON, B.A. 
B.Sc. (Oxon.) 
Price 12s. 6d. 


(Postage 6d.) 
The use of electronic methods 
or research in neurophysiol- 
ogy has largely contributed to 
many important recent dis- 
coveries. In other fields also 
—in other branches of physiol- 
ogy and medicine —electronic 
devices of various kinds have 
been used, with great effect 
to improve accuracy and to 
save time. The aim of this 
book is primarily to provide 
in as concise a formas possible, 
some idea of the ways in which 
The 


author has attempted tocover 


electronics can assist. 
most of the essentials of 
power supplies, cathode ray 
tube, time bases and ampli- 


fiers. 


Order your copy through your 
Bookseller or direct from :— 


Electronic Engineering 





28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
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Contained in Timinium 





This liquid storage tank — built by Thompson Bros. of Bilston —is an 
interesting example of the use of Timinium. More and more containers of different types 
and sizes are being built to-day in this material ; some are static storage tanks and others 
are containers for bulk transportations by road, rail or sea. All exhibit the advantages that | 
Timinium alloys can offer—lightness, durability, ease of construction, and a high degree of 
resistance to corrosion. If you are interested in the design, manufacture, or use of containers 


of all kinds, it will pay you to consult TI Aluminium Limited. 


The storage tank illustrated is 10 ft. in diameter and 28 ft. long. Made in Timinium PA.99.5, 
the body is 7/16 in. thick and the ends | in. thick. Welding is by the Argonaut and Argon-arc methods. Weight 


empty is under 4 tons. Holding capacity is equivalent to 57 tons of water. 


ONE OF THE LARGEST U.K. MANUFACTURERS OF SHEET, 
CORRUGATED SHEET, STRIP, CIRCLES, PLAT:, EXTRUDED 


he e 
P a Aluminium Ltd SECTIONS AND TUBES—IN THE TIMINIUM RANGE OF 


ALUMINIUM AND ALUMINIUM ALLOYS. 


A @ company 


Head Office : Redfern Road, Tyseley, Birmingham 11. Telephone: Acocks Green 4211. 
Offices in: LONDON - BIRMINGHAM . MANCHESTER - LEEDS - GLASGOW - BRISTOL - BELFAST AND DUBLIN 








1957 
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Pm a spaceman myself! 





but don’t get me wrong. I won’t be on the first 
moon rocket. I’m putting my factory space 
which cost good money to its proper use. In 
other words, I’m using it to house machinery 
and not throwing it away on big space-wasting 


drives. If you think three- dimensionally, 
like me, you’ll use chain drives, 




















and get another machine 
or two on that floor. 





“~ 


== J : 
iz t N 0 L D chain drives 


conquer space problems in 
almost all applications 


ENGINEERING & MARINE EXHIBITION 


This oil expellor installation for the If you have a transmission or conveying problem 
treatment of oil bearing seeds and nuts is consult our engineers on 
equipped with Renold Stock Chain Drives. STAND No. 6 


ROW H, GROUND FLOOR, GRAND HALL, OLYMPIA 
* *K 7 *K 


save space save power increase production 


Si — the FIRST name in precision chain 


RENOLD CHAINS LIMITED MANCHESTER 
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Ea AE Dw OoOoDs for all purposes 


Onalhx: The strength properties of oak 
are often used as a standard of comparison for those 
of other hardwoods. It is used extensively in dock- 
yards and shipbuilding, for rolling stock and many 
applications where prolonged exposure is likely. 
Our timber department will be pleased to supply 
further information. 











Cc. F. ANDERSON & SON LTD. 


Importers of Hardwoods and _ Softwoods 
ISLINGTON, LONDON, N.1. Telephone CANonbury 6671 











F The THERMOLIER 
f unit heater 


2 
i 
e 


g for CONTROLLED industrial heating 


Provides heat exactly where required. Warms the air at working 










level. Eliminates stagnation. Easily installed—minimum obstruction. 





Suitable for use with steam or accelerated hot water. Totally 









enclosed motors are exclusively employed. Standard A.C. 


motors; designed for 400/440 volts or 200/250 volts, 50 cycles. 
Standard D.C. motors; designed for 200/ 


250 volts. Output capacity tables and | | 
OV Pllitomva ariel 


all further particulars can be ; ion ie 


PARK 
WORKS, 
f MANCHESTER, 10. 


— 


obtained from :- 


Telephone: COLlyhurst 2321. 
Telegrams: Mather, Manchester. 647 


Au 
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10. 
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QUASI-ARC RECTIFIERS 


‘ 
& 
& 
* 
* 
s 
«© 
é 
a 
a 





2) MR.375 








3) MRS.425 





1) MCR.450 


5) MRA.1200 





I. 75-450 amps, with infinitely variabie remote current 
control for manual welding. 

2. 25-375 amps, with infinitely variable remote current 
control for manual welding. 

3. 85-425 amps, with remote current control, specially 
designed for use with the SIGMA process. 

4. 120-600 amps, continuously rated for use with 
automatic welding. 

5. 240-1200 amps, continuously rated for use with 
heavy automatic welding. 

6. 25-375 amps, of similar constructions to the 
MCR.450. 

All sets are built in accordance with B.S.638:1954 where 

applicable. 

Quasi-Arc’s comprehensive range of metal rectifier sets 

ts the result of many years’ experience in the design of 

this type of equipment. 


Quasi-Arc - Fusanc - Fusarc/CO, - Unionmelt - Sigma - Heliane 
IT COMES TO WELDING 
COME TO 





6) MCR.375 








QUASI-ARC LIMITED + BILSTON * STAFFORDSHIRE 
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FROM 10,000:1 TO 1,000,000:! 


ALL DIMENSIONS IN INCHES 










































MAGS INS =| AeIoHTS | Stsieen” iors TENGTH TYPE 
300 3 6} 53 12), 000 H 
750 33 7% 6; | 144% OOA/H Model OAC/H 
1500 | 44 811 8) | 16% OOB/H 











6000 11} 223 OAD/H 











| | | TRIPLE STAGE STRATELINE FIXED 
12000 | 74 | 17 | 14 2543 OBE/H REDUCTION SPEED REDUCERS 
24000 | 8 | 20 17 323. | ACF/H TORQUES FROM 300 LBS. INS. 
oe | | 21 39) | ADG/H TO 48,000 LBS. INS. 








The ‘‘ Hypocycloidal ’’ gearing used makes possible ratios of up to 100 : 1 in each sta Th i i ied i i 

sib : ge. e triple stage unit can be supplied in any ratio between 
10,000 : 1 to 1,000,000 : 1 provided the final ratio is the product of three whole numbers in the single stages. For example 53 : r 44:1x 1 : 1 would give 
an overall ratio of 177,232: 1. These reducers can be supplied as separate foot mourited units suitable for direct coupling, belt on chain drive, or complete 
with flange mounted motors. Study these overall dimensions against the available ratios and compare with all other forms of speed reduction. 


Present your slow running problems to us for quick and efficient action. 
Four stage or more units are available giving unlimited ratios. 











~PNEUTOMATION 


Registered Trade Mark 






at work 






a 















At Messrs. Royal Enfield 
Pneutomation is providing 
automatic control for machine tools 
as can be seen on this Herbert 
Vertical Drilling Machine. 
Pneutomation is the power 

to step up production 

without increased costs. 


LANG PNEUMATIC CONTROL GEAR 


entirely non-corrodible 


\ ew LANG PNEUMATIC LT 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Te 2822123 


P.153 





With t! 


fall or 


| Iooeffic' 


slip is 
jowere 
elastic 
can be 
speeds 
locked 
requir 


WR 


Te 
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WEW PRINCIPLE CUTS RUNNING COSTS TO A MINIMUM 





















= 
SELF-TENSIONING BELT-DRIVE 


(PATENT NOS. 720871 & 735673) i 

























.. revolutionary approach to belt-driven power transmission systems! 


With the Sespa Drive the belt tension corresponds to the power transmitted. Should the load 
fall or the system come to a standstill the tension falls off and drops to zero. By using the high 
coefficient of friction of a leather or leather-faced belt in conjunction with the Sespa Drive, belt 
———! jslip is practically eliminated. Because the stresses in all parts of the driving mechanism are 
lowered their life is prolonged. Idling losses are eliminated. The belt is able to preserve its 
elasticity and permanent stretch can no longer be a cause of trouble. Appreciable economies 
can be obtained by using smaller and narrower belt pulleys and motors running at higher 
speeds. The efficiency of the Sespa Drive is directly comparable with that of a mechanically 
locked transmission system but with the additional advantages of controlled flexibility if 
required, 


TABLE I. Savings effected by conversions from conventional V-belts. 

















onions | tenetty | Output | Sect | Pater | pao |Svingpercent 

Loom | a (tt 1450 | 125/260 | 1:21 10 
Hammermill Maker 6 1450 300/100 ae | 20 

Fan User 15 1455 420/170 ph NM 19 

Fan User 25 1450 245/720 <3 15 
Compressor Maker 14 2900 182/720 ey 10 











ADVANTAGES AT & 3LANCE 
Increased production 

Less power consumption 

Belt slip eliminated 

Smoother running 

Maintenance free 

Reduced wear 

Shorter distances between centres 
Larger transmission ratios 
Small angles of contact 























TENSION IN THE 
a WGHT SE | 
aE. 





bec==-- | 





LOADING AND TENSIONS 
a 
We 
' 
‘ 
} 





+- = + 
& as 
bm} | TENSION IN THE “— SIDE | 




















POWER TRANSMI’TED 


SESPA can solve your most difficult problem of power transmission 
WRITE NOW FOR FURTHER DETAILS TO 


SESPA U.K. LIMITED, 243, Church Road, Mitcham, Surrey 
Telephone: Mitcham 1802 Telegrams: Sespa, Mitcham 


“espa WITH EXTENSIOLE BELT 


“SESPA' WITH WOM-EXTENSIBLE 
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XK Crofts at Olympia. 


Au 





August29%0Sgatember (2 


STANDS ROWBB 


First floor Empire tall 
PAone nan 


VISIT US AT 
OLYMPIA T0 
SEE WHAT'S NEW! 








AIRFLEX DYNAMOMETER 

HYDROFLEX DRIVES (WITH NEW FLUID COUPLINGS) 
INTERNALLY DRIVEN CONVEYOR PULLEY 

SHAFT MOUNTED WORM REDUCTION GEAR 

UNIVERSAL MOUNTING DOUBLE REDUCTION WORM GEARS 
VARIABLE SPEED MOTOR GEARS 

LATEST MACHINE TOOL PRECISION CLUTCHES 


as well as a representative range of the latest designs 
of Crofts flexible couplings, friction clutches, double helical gearboxes, - 
geared motors, machine cut gears, motorised rollers, 
Taper-Flushbush products, V-rope drives, Variable-speed drives, 
worm reduction gears 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
Tel: 65251 (20 lines) Grams: ‘Crofters Bradford Telex’ Telex 51-426 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, London, . 
Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke. 


HK HK HK He HK HK HK 
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Model 50B. Two stage semi-auto- Model 2. The famous spray gun Model 10B. Single stage semi- Model 7. A spray gun of supreme 


matic stationary compressor — that excels in every significant automatic stationary compressor — 
supplied complete with air receiver detail supplied complete with air receiver 


AIR INDUSTRIAL DEVELOPMENTS LTD 


AIDSPRAY WORKS: SHENSTONE: NR. LICHFIELD: STAFFS: ENGLAND 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
CANADIAN OFFICE: 4 Lailey Crescent, Willowdale, Ontario. BA 1.2677 
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A:|:D 


equipment 


makes a 
Viel ake me) i 
relhacslacvata=) 





Spray-painting and compress- 
or equipment designed to do 
a specific job does that job 
better, cheaper and faster. 
Recognising this, A. I. D. 
technicians have developed a 
range of equipment best 
suited to serve the many re- 
quirements of industry. 


For instance, there is special 
equipment for spraying pre- 
servatives, special equipment 
for applying paint and fine 
finishes, special equipment 
for spraying sound-deaden- 
ing materials and under- 
coatings. A.JI.D. make 
everything behind the gun, 
too, from compressors right 
through to complete spray 
booth installations. Com- 
prehensive service is always 
as near as the ’phone at your 
elbow. Literature and valu- 
able technical assistance is 
yours for the asking, of course. 





| ft foo an 


achievement in precision, balance 
and control 


Or 
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GOVERNOR 


PICKERING TYPE 
and with Smith’s Patent 
Knock-off Gear 


SIMPLE, 
EFFICIENT 


Jockey Pulley 
Abandoned Operates 
if Governor Stops 
from any cause. 















































Sole Licensees and Makers 


POLLOCK, MACNAB 
and HIGHGATE 


Shettleston, GLASGOW 
Makers to War Office and Admiralty 














Riad Wp st & SON LTD 








ALTRINCHAM ST., MANCHESTER, | 
Telephone: ARDwick 1765 
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CROSTHWAITE FURNACES 

SCRIVEN MACHINE TOOLS? LTD 
York Street: Ironworks, Leeds 9 Tol. : 32411-2 
32, Victoria Street, London S.W.1. Tel. : Abbey 2966 





Jor new drives 






f i gio 
§ er ay 


“ARE MADE IN 
BAFRANCE CANADA 
» ORIGINATORS OF 
MULTLV. BELT DRI 











for Replacements 


WIGGLESWORTHS 


the originators and 
largest 
V-belt drives 
country. 














makers’ of 
in this 













ASK FOR PRICES 








F. WIGGLESWORTH 













& CO., LTD. 
SHIPLEY, YORKSHIRE. 


Phone : SHIPLEY 53141 
Grams: CLUTCH, SHIPLEY. 
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CARR 


of Smethwick 
Swecialists th — 


NON -SPARKING 
TOOLS’ 




















NON-SPARKING 
-.. TOOLS 






For 
use in gas works, oil installations, 
chemical plants, and for explosive 
atmospheres. Non-magnetic. 


ALSO 


PHOSPHOR BRONZE Chill cast sticks and 
castings. ALUMINIUM BRONZE Castings. 
GUNMETAL AND HIGH TENSILE BRASS 
Castings. BRAZING SOLDER Granulated 
and wire. SHELL MOULDED CASTINGS 
to the highest standard of finish and 
accuracy. RAILWAY AXLE BOX BEAR- 
INGS completely machined and ready to fit. 







CHARLES CARR LIMITED 






Incorporating THE NON-FERREOUS CASTING CO. (Birmingham) LTD. 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
Telephone:- SMETHWICK 1231 (3 lines } 






















London office:- 19 GREAT WINCHESTER STREET €E.C.2./ 
Telephone: LONDON WALL 115K 























HEAVY 
WELDINGS 


We undertake the fabrication of frames and casings for 
heavy machines, welded from platework and sections of 








our own manufacture. 


The illustration shows an hydraulic press frame for Henry Berry 
& Company Ltd., weighing 18 tons and subjected to a load of 
300 tons. This frame is 15 ft. high by 12 ft. 6 in. deep, with a 
table width of 5 ft. 









PG 
fix: 








ae ia : 


DORMAN LONG (Stee!) LTD., WELDING DEPARTMENT, REDCAR, YORKS. 
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DAVID BROW 


7 = 
o r 
R, 


All that is best in the design and man- 


ufacture of power transmission units 


is offered for your delectation and 





examination on Stand No. 4, Row P, 


National Hall at Olympia. 


You will see and appreciate the 
advantages of consulting David Brown 
on all industrial land and marine 


transmission problems. 


DAVID BROWN 
CORPORATION (SALES) LIMITED 
PARK WORKS: HUDDERSFIELD 
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Vokes help the brewer... 


In brewing, as in many other industries, pure air is absolutely vital. At the 
Fountain Brewery, Edinburgh, of William McEwan & Co. Ltd., Vokes filters provide 
pure air for their new open wort cooler. The chamber is 43 feet long, 19 feet wide and 18 feet AI 





high to the apex, and constructed entirely of stainless steel. The only air inlets are He 

through eleven tuyéres situated along the longitudinal sides of the chamber yy. 55 ‘Absolute’ filter 
a few inches above the brim of the vessel, similar tuyéres being fitted on the opposite side 

of the chamber for extraction of steam and air. Two-stage air filters are arranged 

outside the chamber. They are the Vokes K.60o Kompak asbestos wool filters 

and Type 55/5 ‘Absolute’ air filters, designed to remove everything down 

to a particle range of 0.1 to 0.05 micron. Whether it’s brewing or any other filtration problem, 

Vokes always provide the answer. We’ll be glad to advise you. 


Vokes K.600 Kompak filter. 


Pioneers of Scientific Filtration 


VOKES LIMITED - GUILDFORD - SURREY 


Telephone: Guildford 62861 (6 lines). Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess. Vokes (Canada) Ltd. Toronto. Vokes Australia Pty. Ltd., Sydney 
Represented throughout the World van 
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STEAM TURBINES 


for industrial power 


400 KW 
SUPERIMPOSED 
BACK PRESSURE 

TURBINE 


This unit exhausts 
at 120 P.S.I.G. into 
an = existing 


ae ane Rane one REEBRR SRE an Sann8 Baae waay an 
Steam Range. Ce ee LL Et EEE Lh LE Et rT rer Tre rrr rier ritr itt Tt rrtrtterleritrs. ty 


HICK HARGREAVES 


AND COMPANY LIMITED - BOLTON 
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To ensure minimum friction and noiseless running, the choice of 
material for non-metallic gears is of great importance ; such gears 
must have hard, smooth-wearing surfaces, and must possess 
great strength, elasticity, and shock-absorbing powers. Fabroil 
gears possess these qualities to a pre-eminent degree; and are 
far superior to gears of raw-hide, paper and other materials. 


OSTOCKE BRAMLEY 


SEND FOR CATALOGUE & PRICE LISTS opontic works S TALYBRIDGE 
PHONE-STALYBRIDGE-2369 ‘GRAMS: ODONTIC + STALYBRIDGE 














104 


TOOLS 
WITH 
A DIFFERENCE 


and 


ELECTRONICALLY HAROENEOD 
mokes oll the difference / 


They are the secret of success. Elliott-Lucas tools are tougher because th: e’ectronic 
induction heat treatment they receive gives them a combination of exceptional cutting 
efficiency and great durabiity. Always make sure that they’re Elliott-Lucas. These are 
just a few of the 300 models in our range and are in a choice of six fin shes. 


ELViIcTA 
ELECTELOY 
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ELLIOTT-LUCAS LID 


CHURCHBRIDGE WORKS, CANNOCK, STAFFS. 
































OVERHEAD - TRAVELLERS - ELECTRIC GOLIATH 
: MARSHALL ‘ 
< E 1 < 
-| . FLEMING  - |: 
9 

j= T 0 >) 
wn 

U m 
©) > 

DELLBURN WORKS MOTHERWELL:SCOTLAND 

will Telephone: Motherwell 50 ‘ Telegrams ‘“Deliburn”’ Motherwell Oo 
LOCO STEAM - ELECTRIC GOLIATH + TRAVELLER 














FLAMEPROOF  ctectro mecHANicaL 
BRAKES 


A.C. 
and 
D.C. 










LONDON 
AND 


BRIDGWATER 





ELLISTON, EVANS 
& JACKSON, LTD. 
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AUTOMATIC SCREENS | ~ 
FOR CONDENSER COOLING 
WATER, POWER STATIONS, 
WATERWORKS, FACTORIES, 
PAPER MILLS & TANNERIES. 

| en. 
—— 
— 
PUMPS FOR AIR, WATER & VACUUM 
F. W. BRACKETT & CO. LTD. 
COLCHESTER Phone: 3958 
j 
Hammers 
Grinders 
Drilling 
Machines 
JOHN MACDONALD & CO (Pneumatic Tools) LTD 
POLLOCKSHAWS=—=GLASGOW S33 
o 





RUBBER 


SEALS-pecutiar and PARTICULAR 


This type of seal was designed to take up mating-plate variations 
with reasonably balanced compression resistance, provide for 
simple assembly, have low permanent set and withstand wide 
climatic change in exposed conditions. 
't is a class of job requiring confidence with costly tooling and 
experience in specialized production. Can we help you 


The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 


Au 
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Harland Spiroglide multi- 
stage pumpsets now available 
for prompt delivery cover a 
wide range of duties including 
the most arduous applica- 
tions. If you are contem- 
plating the replacement of an 
existing pump or visualisiny 
oS i a scheme involving the use o. 
oe. a pumping plant our specialist 
oe engineers are ready to help 
you in the planning stages. 
And remember. .. our interest 
in your pumping does not end 
when installation is com- 
pleted: the Harland organisa- 
tion takes pride in its after 

sales service, 


HARLAND 








: SPIROGLIDE MULTISTAGE PUMPS 


THE HARLAND ENGINEERING CO LTD ALLOA SCOTLAND 


LONDON & EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK STREET WI 
Brarches in Bristol Glasgow Leeds Newcastle Nottingham Timperley (Cheshire) Wolverhampton 8 Oversess 











Have you 






La 


Expert Tool Heat Treatments Limited 


A.I.D., A.R.B. and D.I.Arm. approved 


THE ENGINEER 


a Heat Treatment problem ? 


We have the KNOWLEDGE, the SKILL 


Aug. 30, 1957 


and the EQUIPMENT to solve it 


IN FORTY YEARS of study and practical experience, we have 
acquired a degree of insight into the nature and needs of 
metals which is (we are convinced) as rare as it is profound 

and which we are happy to place at the disposal of those 
who seek it. Every inquiry receives careful and immediate 
attention and, if a personal visit is desired or seems expedient, 
this is a normal part of our advisory service. Our equipment | 
will cope with any type of treatment and almost any 


size and quantity of work. 


please write for leaflet HT 5 


A COMPANY 
‘| OF THE 


| i! EXPERT 
AL_A 001 GROUP 





Garth Road, Lower Morden, Surrey 
Telephone: Derwent 3861/3 









Fivys 8 MOUNTING 


PRESSURE GAUGES 
L & THERMOMETERS 


The appearance of your Instrument panel can be greatly improved by using Budenberg 
Gauges and Thermometers. This is achieved by uniformityfof style throughout the wide 
range ir which they are manufactured. Fixing is by clamp, and no screws or screw holes 
are required. Write for full details. 














BUDENBERG GAUGE CO. LTD., 


BROADHEATH, Nr MANCHESTER. 
62 Robertson Street, Glasgow, C.2 


Regency House, 1-4 Warwick St., London, W.1 
dmBU2%6 


Tel: GERrard 4822-3 ‘Grams: Pyrometer, Piccy, London. 











NAME 
& INSTRUCTION 
PLATE 
MAKERS 








For details of processes etc. | 





RIES) LTD. 
TLAND 






































means higher boiler efficiency 
and lower fuel costs | 












Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea water, are heavy depositors of scale. 
A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to 
the boilers. 

Not only is boiler efficiency raised and maintenance re- 
duced appreciably, but substantial fuel savings will be seen 
as well. 5 

Evaporators can be supplied to cope with feed water to 
any required rate. Further details will gladly be supplied 
on request, 


EVAPORATORS AND CONDENSERS, FEED 
WATER HEATERS. FEED WATER FILTERS 
EXHAUST STEAM OJL SEPARATORS. OIL 


FUEL HEATERS, 


Caird GRayner 


777 COMMERCIAL ROAD, LONDON, E.14 Hiicasns Veer 


OWN | 





ee. 


Sol 
















have 


S of 

DASHWOOD & PARTNERS LTD., 
und | 10, LOWER GROSVENOR PLACE, S.W.I. VIC. 9903. 
nose ALSO SUPPLY STEEL PLATE SECTIONS, BARS, Etc. 
liate 
a SCREW CONVEYORS 
lent ; ny 2 PC _ 
any —S 
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WELDED 


Sole representatives :— 


ENGHIEN -S®ELOI. s.4. BEtaium. 


GAS 
WATER 
OIL 


« PIPES 
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for 
FLOUR MILLS, 
SUGAR REFINERIES, 
FERTILIZER PLANTS, CEMENT 
WORKS, CHEMICAL PLANTS,. ete. 





CRABTREE MANORWAY -:- BELVEDERE 
Telephone: ERITH 4223 & 5/5l 


MAXIM CONVEYORS (eNctanp) 


KENT 








LTD. | 








Let Broughton Air Cylinders 
Lighten your Load. . . 


STANDARD CUSHIONED CYLINDERS 
3'2°- 12° BORE 





Broughton Pneumatic Equipment offers unlimited smooth fast flexible power for all 
types of automatic movements, transfers on machines, fixtures and feeds. Broughton 
‘*Bull’’ Air Cylinders are ideal for all types of clamping operations, converting hand 
presses, foot presses and guillotines to power machines, eliminating fatigue and 
increasing production and usefulness of machines. These are only a few of the jobs 
where air cylinders can help to increase efficiency. 


OurdTechnical Staff is at your service to discuss any application you may require. 


J. BROUGHTON & SONS encrs) LTD. 


TELEPHONE : 
SECURITY WORKS, FACTORY CENTRE, BIRMINGHAM, 30 KINGS NORTON 3305/6/7 








»ee WE ARE ALREADY PRODUCING 
| FUEL TANKS 
ENGINE COWLINGS 
PANELS AND 
PRESSWORK 
IN QUANTITY 
WE INVITE |ENQUIRIES FOR: 


SHEET METAL WORK 
FROM THE ELECTRONIC 
AND GENERAL 
ENGINEERING FIELDS 





CO.LIMITED 





SHEET METAL WORKERS AND PRESSWORK 















THE FORWARD RADIATOR I51 PERSHORE ROAD SOUTH 


BIRMINGHAM. 30. 


Telephone & Telegrams: KINGS NORTON 220]/-2-3-4 
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These p.t.f.e. (‘ Fluon’) impregnated metal bearings 
were made by The Glacier Metal Co. Ltd., Alperton. 


‘Fluon’ impregnated bearings 
cut out lubrication 








WING TO its very low co-efficients of friction 
(-~0.04 for ‘ Fluon’ on ‘ Fluon’) ‘ Fluon’ 
p.t.f.e. is the ideal material to use for light duty 
bearings required to work without lubrication. 
‘Fluon’ works efficiently over the temperature 
range —80°C. to 250°C. and resists the attack 





of all chemicals except certain fluorine com- 
pounds and molten alkali metals. 

It is therefore particularly suitable for use 
when the presence of oil is a disadvantage; for 
example, in food processing, and textile and 
chemical plant. 





x | ‘Fluon’ is the registered trade mark for the 
: : = . os <> Tal polytetrafluoroethylene manufactured by 1.C.1. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED: LONDON : S.W.1 
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: Manufacturers of the well- 





Piston Rings” for steam engines 





Hasn’t she ever heard of 


“~s , L&C piston rings? 





With acknowledgements to a well-known National Advertiser 


BOSLWOOD & GAaRSLLSSLS 42D 


known “Patent Double Action | MAKERS OF THE WORLD'S FINEST DIBSBL PISTON RINGS cain Ta nies latte on seen 


EAGLE FOUNDRY ‘* SHEFFIELD 11 - ENGLAND PHONE: 6: LINES) GRAMS: PISTON, PHONE SHE 
ssl Aocmda FFIELD | B. & F. CARTER & CO. LTD. 
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ALLOTT BROS., 
and 
LEIGH LTD. 


ICKLES FORGE, 
ROTHERHAM. 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 


SIRRON 


Diesel 
Engines 


Main Propelling 
Diesel Engines 
in powers up to 


1,200 H.P. 


| THE NEWBURY 
| DIESEL CO. LTD. 
NEWBURY, BERKS 


ALBION 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 



















































Let us solve 
your counting 
& measuring problems 


counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 





BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS, BOLTON 
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Studding - Studs - Allthreads - Tie Rods 


TELCO LTD, 3 Newman Street, London, W.1 MUSeum 5701/4 
















, 


HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 


7 
HEAT & WEAR RESISTING UPTO 10 TONS 
also in SPHEROIDAL GRAPHITE /RON& STEEL 


MACHINING 
R. GOODWIN & SONS (ENGINEERS) LTD. 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT hone: Stoke-on-Trent 23612 
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WITH THE ZOOW DARLINGTON Mk 8 ay 
— «45 OF 


& 





TRADE MARK 


The Darlington “‘ Hy-Mobil 45’ removes the barrier 
of high initial costs in mobile hydraulic mechanical 
handling, and at the same time brings greater efficiency, 
versatility, simplicity and economy to mobile craning. 
The “‘ Hy-Mobil 45” has been specially designed for 
rugged work in the most exacting conditions, and 
what is more it does these jobs quicker than ever at a 
new low cost, which has previously been regarded as 
impossible. The ‘‘ Hy-Mobil 45”’ is the result of many 
years’ experience of mechanical design and construction 
combined with up-to-date manufacturing methods and 
the ‘45° has been thoroughly tested and proved in 
service in many conditions involving load lifting 
and rapid moving. 






This heavy duty vicing ram is 





AND LOOK AT THESE FEATURES. 


Safe, sure, new low cost craning. 


another example of the wide range | 
of special purpose hydraulic equip- 
ment which L. E.H. manufacture 
to customers’ requirements. 


Special driver training eliminated by only two 
mistake-proof controls. 


LIFTS 45 CWTS 
AS SIMPLY AS YOU 
SAY IT 


Highly mobile and robustly built for, the most 
rugged jobs. ' 


' 


4 Wheel drive and truck tyres for hard and soft 
surfaces. 


Maximum efficiency in confined and open spaces. { 
Mounted on completely reconditioned Morris If your problems include presses, pumps, valves, rams or other 


"raat hydraulic equipment the experience and resources of L. E. H. 
will gladly be placed at your disposal. 


@ Guaranteed mechanically for 3 months in service. 


The Mark 9 has all the features of the 

“ Hy-Mobil 45” Mark 8, plus the obvious advantages} 
of a simply operated Darlington 100ft. winch for 
below-ground level working. The winch is driven 
through the gear box, giving five lifting ratios. 


DESIGNERS AND 
WEL Sg 


«+. AND THE Mk 9 WITH WINCH HOISTING: 


One lift from 12ft. below to 17ft. 6in. above 

with jib in hoist position. The winch is designed for 
use in machinery installation, recovery work and 
many other applications. H.P. terms 


available on both models, The Darlington 


“* Hy-Mobil 45” Mk. 8 & 
Fully iilustrated brochure and complete Mk.9 are fitted with EDBRO 
specification of the “‘ Hy-Mobil 45” Mark 8 and Hydraulic gear. 
Mark 9 available now at your request from 


J. DARLINGTON (ENGINEERS), LIMITED| THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. 


CHURCH LANE, HARPURHEY, MANCHESTER 9. RODLEY <- LEEDS ~~: _ Telephone: Pudsey 2859 
Telephone: COLL YHURST 2967 (3 lines) Grams & Cables: “ DARLON” MANCHESTER 9. 





HYDRAULIC 
EQUIPMENT 
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ARMOURED 
mers TI LES 


a Se fe rd Sy es'tt Sie sear rgte RGIS Yea DANE. RINT PEP moet PEN BY a Ms rig aly te Spent ey irae 
; Peete £5 Rees esis} paceaoa NaN ig Mesa SAN ty < ER NS AER Sys Pee OA KG NT are aL Rae ans are 


te proving with a really Tough dh ‘Asrence | 











MOTOR BODIES LIMITED 





ELTEX Armoured Paving Tiles are made exclusively for Industrial use and have a special 
metallic aggregate incorporated to enable the tiles to withstand impact and trucking and 
have a dense surface to keep out factory dirt. Speedy installation is another feature of 


| 
| 
| 
| 
| 
Wales bike Oni Fda a dae ae to outline traffic aisles, gangways, | BRITISH CELANESE 
| 
| 
| 
| 













material bays etc. ELTEX Armoured Paving Tiles have stood the test of time and many 
repeat orders are regularly received from many important Industrial Organisations who 
have found them highly satisfactory. 

These are just some of the reasons why ELTEX Tiles have been preferred by Factory 
Maintenance Engineers for over 25 years. 









IMMEDIATE DELIVERY 


MOTOR COMPANY LTD 





LIiMit @& © 
Sole Manufacturers 


| 
E. J. ELGOOD LIMITED : 
| 
| 





INDUSTRIAL FLOORING SPECIALISTS 
YEOMAN STREET, LONDON S.E.8. Telephone: BERmondsey 1144 


& COMPANY LIMITED 








ENGINEERS!! SPECIFY AND BUY FROM KIRKS— 


fabricated pipework 








»» ». AND YOU 
BUY BRITISH! 





KIRKS are specialists 
in pipework of rolled and 
welded construction 
from mild steel plate 

up to 72” diameter and 
in all forms of 
fabrication from tubing, 
in steel, stainless steel 
and copper 































FORGED 
STEEL 
FLANGES 

to British and 
American standards, 


EIPRE «. & CO (PUBES) LED 


74/82 PARADISE ST., LONDON, S.E.16 Tel: BERMONOSEY 
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ng the standard 


Until 1864, when Samuel Osborn installed the first file cutting 
machine to be used in Sheffield, files had been completely manu- 


factured by hand.’ Machinery and production methods have 





continued to improve, and today Osborn Best Warranted Steel 
Filesand Rasps are world famous for their quality and performance. 
Careful selection of steel is followed by meticulous attention in 
forging, annealing, grinding, cutting and hardening, whilst rigid 
final inspection ensures that only files and rasps capable of in- 


creasing the reputation of ‘Hand & Heart ’ brand are despatched. 


FINE FILES FROM FINE STEELS 





Pa eee ae ae ae a ae ee 


Fine Steelmakers * Steelfounders <: Engineers’ Toolmakers 


SAMUEL OSBORN & CO. LIMITED 


CLISE STEEL WORKS. SHEFFIELD 
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| 4 CYLINDER INDUSTRIAL 


| DIESEL ENGINE 


This new 4 cyl. Industrial Diesel Engine has 
been designed by A.E.C. and Maudslay for 
earth moving and industrial equipment in which 
ample power is provided by an engine with a 
maximum output of 75 b.h.p. and a continuous 
rating of 50 b.h.p. It has all the features of the 
existing range, top performance, reliability in 
the severest working conditions, consistent 
operating economy—and interchangeability of 
working parts. For maximum usable power 
at the most economical r.p.m. in 50-150 b.h.p. 


These units are also on view 
on the A.E.C. Stand. 


AV470G. Industrial Diesel 
Engine; 112 b.h.p. max. 
output 78 b.h.p. continuous 
rating. 


9.6 litre Marine Oil Engine; 
100 b.h.p. continuous rating. 


11.3 litre Industrial Diesel 
Engine; 150 b.h.p. max. 
output 118 b.h.p. contin- 
uous rating. 


9.6 litre Ships’ Auxiliary Oil 
Engine; 100 b.h.p. contin- 
uous rating. 





industrial diesels, it will pay you 


A.E.C. range. 





A.C.V. SALES LTD. 


to investigate the well- proved | See it on the A.E.C. Stand 


Engineering, Marine, Welding 
and Nuclear. Energy Exhibition 


at the 


Olympia 





Could this be 6 
your answer ? 


Tomorrow may find you facing The top photograph — by 
a complex building problem courtesy of Clifton’s Service 


demanding an urgent or econ- : 
omical solution. For a speedy, Station Ltd., Eltham, Londona— 


efficient answer, use THORNS __ is Of a Blister Hangar 90’x 91’. 
CURVED - ROOF BUILD - 


INGS, which provide the most ‘ 
inexpensive form of building The bottom photograph is of 


construction, great adapt- 4 Nissen-type Hut, size 48’x 
ability, and ease of erection. 16’, at Langley Park Golf Club. 


Basic widths available—16ft., 24ft., 30ft., 35ft., 91ft. 


get’ quotation from THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 992 

















THE A.C.V. GROUP OF COMPANIES INCLUDES 


Marine and Industrial Division - A.E.C. WORKS - SOUTHALL - a 
A.E.C., CROSSLEY MOTORS AND THE MAUDSLAY MOTOR CO. 
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BELLEX 
EXPANSION 

JOINTS OR 
COMPENSATORS 





















MUNRO & MILLERLTD 


AFRICA HOUSE, KINGSWAY, 
LONDON, W.C.2. 


Telephone HOLborn 5572 
Telegrams ‘‘TUBECRAFT’’ London 


THE ENGINEER 


and fuel shortages. 













Cut heating costs by up to 50%. 


supplied. 








Write for publication H5 for further details 





Every Heating Installation has its own problem 


Which F&C system is best for you? 


The G.E.C. manufactures a full range of industrial electric heating equipment, 
providing complete installation schemes to meet any type of individual requirement. 
A G.E.C. planned scheme means all-round economies—in layout, erection time and 
fuel consumption—points well worth considering in these days of rising costs 






1 OVERHEAD RADIANT HEATERS—Provide warmth in 
situations where overall heating would be too costly 
—immediate warmth even with low air temperatures. 


® NIGHTSTOR HEATERS—Use electricity at night when 
special low cost off-peak tariffs are usually available. 

3 UNIT FAN HEATERS—From 3 kW to 20 kW for use in 
factories, shops, stores, halls and many other places 


4 STANDARD TUBULAR HEATERS—Available in various 
lengths up to 4-way banks. Flameproof models also 


Industrial Electric Space Heating 
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THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 











A / 





East 3071-23 


| 


P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- , 
tractors for RAILWAY PLANT 
and STORES 


Chief Offices: 
129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W. 


ee 
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With the maiden voyage of ‘‘Sylvania” in June, the Cunard Line now has four new liners 
—‘‘Saxonia”’, “Ivernia’’, ““Carinthia’’, ““Sylvania’—-on Canadian service. All Clyde-built 
by John Brown and Co. (Clydebank) Ltd., they have funnel casings constructed of British 
Aluminium plate and sections. ; 

Aluminium alloy to Lloyd’s requirements is highly resistant to marine atmosphere, and 
its use results in a considerable saving in top weight. 


Engineering & Marine Exhibition, Olympia, 29 Aug.— 12 Sept. 1957 
STAND No. 6, ROW BB, EMPIRE HALL 


r.\ 
The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE =? FA OMES*S SQUARE LONDON 
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You don’t need second sight: when a ‘SHOFLO’ is in the line. 
Where circulating water systems are concerned, for radiators, condensers, 


liquid vats, oil coolers, radio transmitting equipment 





and the like, a ‘SHOFLO’ Indicator is the perfect 


answer when you've got to tell at first sight whether 





the coolant is flowing or not. 


A whirling ball under the toughened 
glass dome indicates passage of clear or 
translucent liquids at flows as low as Available in two sizes: Nominal 4" and 14” bores for flows up to 
_— P sora ya eine tea ond 2,000 g.p.h. 4” size also made with right angle inlet and outlet. 
for ¥° sizes, gunmetal for 14” sizes; 
other metals for alkaline or acidic 
Shuids. 


SHOFLO 


telis at a glance 





WM 
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4 
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HIGH FLOW 











MEASUREMENT LTD., Hydraulics Division, 119 Union Street, Oldham, Lancashire. Tel: Main (Oldham) 6432 
Tameside Works, Dobcross, Nr. Oldham, Lancs. and London, Terminal House, Grosvenor Gardens, London, S.W.! 
A Member of the Parkinson & Cowan Group. 
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The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
CASTINGS 


* 
HEAT AND ABRASION RESISTING 
METALS 


for 


Automobile and commercial 
Vehicles 


Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 





Jolbsain-[jydiffe 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel.: Lutterworth 10, 60 & 152 
Grams : Wycliffe, Lutterworth 

















YOUNGS (LIFTING APPLIANCES) LIMITED - RYLAND STREET WORKS - BIRMINGHAM [6 
Telephone: EDGbaston 3508-9 Telegrams: OLDENS, BIRMINGHAM 
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OF VISITING 


STAND No. 44 


Outer Row Gallery 


GRAND HALL 








ENGINEERING, MARINE, WELDING % 
NUCLEAR ENERGY EXHIBITION 


Olympia 
August 29th — September 12th 


Ardleigh 
Governors 


FOR PRIME MOVERS 
OF ALL TYPES 


Ardleigh Engineering Ltd. 


LANGHAM, NR. COLCHESTER, ESSEX 


Telephone: Colchester 3209 
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SOLENOID OPERATED 
VALVES 


® Fully Balanced 

@ Integral Rectifiers 

® Simple and Robust 

® Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


>» MAXSEAL VALVES LTD 


HALLS ROAD, KINGSWOOD, BRISTOL 
Phone : Bristol 73869 




















B-W WELDING OVENS 


FOR ELECTRODE — 
STORAGE 


Modern Welding Techniques necessitate 
electrodes being stored in a dry condition. 
**B-W"’ Portable Ovens are specially 
designed for this job. 

High Temperature types also available up 
to 400/500°C for low-hydrogen stainless 
and mild steel rods. 








Other “B-W’’ PRODUCTS include FURNACES, 
PROCESSING OVENS, IMPREGNATORS, TINNING 
BATHS, LEAB POTS, COMPOUND KETTLES, etc. 


Aug. 30, 1957 


For the reduction of all types 
of materials 


™ ROTARY 
PULVERISER 


A mill substantially built 
for continuous operation 
and capable of handling 
such varied materials as 
limestone, chemicals, 
cereals, wood, bones, 
roots, etc. Our latest type 
Rotary Pulveriser illustra- 
ted is described fully in 
our leaflet No. 103, a copy 
of which will be gladly 
sent on request. 


=. “ 


) Ve . \ ' A aa \ : 
— | Les ZZ 





Can we assist you in your grinding problem. We manufacture many 
different typcs of mills in addition to the above machine, including Impact 
Grinders. Disc or Plate Mills, Stone Mills, Roller Mills, and your specific 
requiren.ents can no doubt be mei by one or other of these machines. 


BARRON 


& SON LTD. 





GLOUCESTER 





Phone: 21055/6/7 Gloucester Cable: Barron, Gloucester 











No opening 
too difficult 


ics 


LOLI EAVES 


PRECISION-BUILT SHUTTERS AND GRILLES 
Please write for informative literature to Dept. 7B 
ARTHUR L. GIBSON & CO. LTD - TWICKENHAM - MIDDLESEX 


Telephone Popesgrove 2276 = - Birmingham: Highbury 2804 Glasgow: Halfway 2928 
Manchester: Central 1008 Cardiff 51428 











SOCKET 
SCREWS 


10,000,000 IN STOCK 
ALL SIZES 


@ ORDER NOW @ 


PLEASE WRITE FOR OUR 
MONTHLY STOCK LISTS. 


% 


2 
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GEORGE H. ALEXANDER MACHINERY LTD. 


“Socket Screw Division ”’ 














GUNS LANE - 


Telephone: West Bromwich 1931 (5 lines) 


WEST BROMWICH - 


STAFFS 


Telegrams: ‘Viking, West Bromwich” 
ecco 
























none 


bu—— 


LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 


of MINERALS, ORES, OILS, 
oN METALS, ALLOYS, WATER, Etc. 

We invite enquiries 
WEST HAM TESTING LABORATORY... ; 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.1!3 





25/7. 


SAVING 
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MORRIS 
ALL-BRITISH 
CRANES 


To meet the ever-increasing demand 








for early delivery of electric cranes 
and due to standardization of 


components 


WE CAN NOW DELIVER 
IN 8 TO 12 WEEKS, 


The Morris CRAN ES 








Welded steel frame. 


High-grade steel gears running 
in oil bath. 


High-grade precision ball-bearing. standard 
Centralized grease gun lubrication. crane crab UP TO 10 TONS CAPACITY 
EE RNIN ane (Maximum spans 2 tons —60ft to 10 tons —49ft) 


MORRIS CRANES 


FOREMOST FOR SAFETY—SINCE 1884 
WHY TAKE A CHANCE? INVEST IN A MORRIS aAnp Be SURE! 





HERBERT MORRIS LTD P.O, Box 7 LOUGHBOROUGH ENGLAND. 


TELEPHONE: LOUGHBOROUGH 3123 
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Half gas circulator casing cast in steel and 
machined for C. A. Parsons & Co. Ltd. for Nuclear 
Power Station, Calder Hall. Weight as cast 35 tons. 
Sectional thickness max 7” min 14". Reproduced 
by permission of C. A. Parsons & Co. Ltd. 





Steel castings are performing a number of important 
f unctions in the production of Nuclear Power, not 
least being the gas circulator casings cast for 

C. A. Parsons & Co. Ltd. reactors. 


They form an integral part of the atomic pile, 
circulating as they do the carbon dioxide coolant 
through the reactor. Their dimensional accuracy and 
tolerances must be of a far higher standard 


than is usual in normal engineering practice. 


The exacting nature of the service conditions also 










= demands the most meticulous inspection, including 
, radiographic examination and magnetic crack detection. 


It is because of this need for flawless castings that 
Lloyds, with their unsurpassed facilities for scrupulous 
control at every stage of production and inspection, are 
called upon to cast and machine these vital components. 


TYPICAL LLOYDS STEEL SPECIFICATION 


used for general engineering requirements. 
Grade M. B.S 592, Grade B 0.30% carbon, 


oO 


Annealed, Yield Stress 16/19 t.s.i., Ult. Stress 
32/37 t.s.i.; Elongation 30/20%; R.O.A. 40/25 


LLOYDS 


Britain’s best equipped steel Foundry 


F. H. LLOYD & CO. LTD., P. O. BOX No. 5, JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS. TELEPHONE JAMES BRIDGE 2401 
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SHIPBOARD WELDING FUMES ARE 
UP & AWAY / 


with 


P 


Eccnomical — Portable — Efficient 














Keep confined spaces in hull or plating-shed fresh 
and airy with Spiratube... the flexible ducting that 
can be brought into use at a moment’s notice. Light 
and portable, Spiratube can be moved from shed to ship 
and back again, quickly and easily. Just disconnect 
and retract into manageable lengths.* Move to the 
new welding point, connect again, and efficient fume 
extraction is immediately ready. A new, illustrated, 
technical brochure gives you facts and figures about 
this tough, flexible ducting. Send for your copy today. 























*Spiratotes - simple carrying frames - 
enable one man to carry 75 feet of 8" 
ducting easily. 











FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 
Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 
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without charge. 





THE CLYDE STRUCTURAL IRON COMPANY LIMITED 


SCOTSTOUN - GLASGOW, W.4 °<_ Tel: Scotstoun 1817 (3 lines) 


CODES : A.B.C. 5th Edit. Lieber’s 
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SPEE YW, Key 10 INDUSTRY 


This beautiful hand-cut key (late 16th or early 17th century), is 
a casket key and, like some others we have illustrated, was worn on 
a chain. These keys were made for ‘M’Lady’s’ personal use and 
would lock the casket in which she kept her personal effects or 
jewellery. The key illustrated is 24" in length. 


SP: 


No. 24 


y ise 


BARE es 













The development of steel made possible the growth of 
civilisation itself. For steel is the key to the good things of life as well as to the 
necessities; as essential to the maker of the precision watch as to the bridge- 
builder. Hallamshire high-grade alloy and carbon steels, serve a multitude of 
industries in many ways. 


Manufacturers of 


ALLOY AND SPECIAL CARBON STEELS 
BARS - SHEETS «- PLATES - WIRE RODS 





Telephone: Sheffield 24304 (7 lines) 
Telegrams: Hallamsteel, Sheffield 


—_— CANTOR TZN IG 
2 ~ | "S555 PROTECTS MILD STEEL AND 
in = rs %. I ‘Or = —al CAST STEEL AGAINST OXIDA- 


TION AT. HIGH TEMPERATURE 








Calorized Mild Steel 
recuperator tubes and olates CALORIZED pots and boxes for 


salt and cyanide hardening - carburising - case harden- 


ing - annealing - melting pots for lead and magnesium 


emperatu thermo-couple tubes - recuperator tubes - etc. 
a 


2 GALMIET 


HEAT RESISTING ALLOY 
STEEL CASTINGS 


for oil-cracking tube supports, 


Calmet tube support hangers, baffles and beams. 


for oil-cracking heater Superheater supports and slings. 
Furnace & boiler components, etc. 


Write for publications: 


No. 1301/1 CALORIZING No. 1638 CALMET 


THE GALORIZING CORPORATION OF GREAT BRITAIN LTD 


LYNTON HOUSE, 7/12 TAVISTOCK SQUARE, LONDON, W.C.1. Telephone: EUSton 4321 
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| LOCO CRANES 


STANDARD OR SPECIAL CARRIAGES 
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Smith Diesel and Diesel-Electric Cranes are 
amongst the most modern of their kind in the world 
—but then, Smith’s have been designing and 
manufacturing these powerful machines since the early 
days of diesel development. Whether one of the 
range of standard cranes, or designed specially 





to suit individual requirements, a Smith Diesel Crane is 
the right crane for the job. 


@ Smith Diesel Crane with 
latest type steel cab, 
mounted on standard loco 

‘" 
" ay j 


carria ge. 
eee, 


Wee, 
am: 


DIESEL CRANES 


THOMAS SMITH & SONS (RODLEY) LTD 


UU, 








- RODLEY - LEEDS » ENGLAND 
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THE FUTURE IS BEING SHAPED 
BY OUR\PRESENT ACTIVITIES. 
WHICH ARE BASE ON TRADITION 


skys 


cn BF 


RICHARDSONS WESTGARTH GROUP 


Wallsend — THE NORTH EASTERN MARINE ENGINEERING Co. Lrp. 
PARSONS MARINE TURBINE Co. LTD. 

Sunderland — GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) L1TD. 

Hartlepool — RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 

(C Grinby— THE HUMBER GRAVING DOCK & ENGINEERING Co. Lro. 

London — RICHARDSONS WESTGARTH ATOMIC LTb. 
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A Ward-built siding is 
not only an example of 
first-class engineering 
construction—it is also 
a well-designed piece of 
industrial equipment, 
carefully linked to the 
production arm of the 
industry it is to serve. 
WARDS _ have __ been 
building sidings on this 
principle for over sixty 
years. 








The photographs show recently 
completed sidings at the Phur- 
nacite Plant, Aberaman, S. 
Wales, reproduced by kind 
permission of the National 
Coal Board. 


Wards have specialised for many years in the supply 
of rails and track accessories for the private railway 
operator. The booklet, ‘‘RAILS and RAIL 
ACCESSORIES ”’ (now in its 4th edition) gives an 
idea of the extent of this service, with dimensions, 
form and nomenclature of equipment used in 
industrial sidings. ‘RAILWAY SIDINGS by 
WARDS,” another booklet, gives descriptions and 
photographs of recent sidings undertaken by 
Wards. Please write for your copies. 








THOS. W.WARD LID 


SHEFFIELD 


ALBION WORKS . 


TELEPHONE: 26311 (22 LINES) ° TELEGRAMS: 


LONDON OFFICE: 





BRETTENHAM HOUSE - LANCASTER PLACE - STRAND - 





“FORWARD -SHEFFIELD” 


W.C.2 


$C43 
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e PERMANENT 
e FADEPROOF 
@ WEATHERPROOF 


MARKAL 


PAINTSTIK MARKERS 


for all hot and cold metals 
AVOID MARKING FAILURES 





Marks stay visible and permanent under 
all weathering, acid and alkali condi- 
tions. Complete selection. Cold...... 
down to—50°F., wet, dry, oily, rough. 
smooth. Hot...... up to 2400°F, 


A. LEVERMORE & CO. LTD. 
110 CANNON STREET, LONDON, E.C.4 
MANsion Fouse 7300 








Phone: 








HAMMERED OR HYDRAULIC 
PRESSED 








IN IRON 

OR STEEL, BLACK OR 

MACHINED TO 20 TONS 
e td 


INCE FORGE Co 
WIGAN 


GM. PARK & CO. FORGEMASTERS 1D. 
Fae PC 















Consult 


FILTON 


fr ROTARY UNIONS 











WATER OUTLET 
On CONDENSATION 


WATER INLET 
OR STEAM 


USED ON WATER COOLED AND 
STEAM HEATED ROLLS 


FILTON LIMITED 


Clapham Street, Leamington Spa, 


WARWICKSHIRE 
Telephone Spa 2111/2 














Steam and Superheater Tubes 
De-Scaled per year 





As well as above we manufacture all types 
Straightening Machines, Reeling Machines, 
Countersinking Machines and Rivet Making Plant. 


Sole nts—Associated British Machine Tool 
Makers Ltd., London, Paris, Calcutta and Karachi. 





“" Machine suitable for 
dealing with both Steam 
e and Superheater Tubes. 


CROW, HAMILTON & Co., 








GLASGOW, S.I, SCOTLAND 
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FROM WOOD ENGRAVING TO COLOUR ELECTRONIC ENGRAVING 
100 YEARS OF PROGRESS 


















Over 100 years ago one of the first 
customers of John Swain wag 
THE ENGINEER for which Swaing 
have made the editoral blockg 
ever since. To-day Messrs. Morgan 
Bros. (Publishers) Ltd. proprietorg 
of THE ENGINEER are one of the 
first customers to order colour 
electronic plates (SWAINSCAN), pro- 
duced by Swains, for another of 
their publications, THE CHEMIST 
AND DRUGGIST. 


e 


A folder in full colour will shortly 
be published showing illustrations 
by SWAINSCAN and giving full par- 
ticulars of the technique. Copies 
will be available on request from 


J O H N S WA I N & S O N L - D any of the addresses given below. 


PROCESS ENGRAVERS 
LONDON: 89-92 Shoe Lane - City 3871 
BARNET: 164 High Street - Barnet 2201 
GLASGOW: 332 Argyle Street - Central 9061 


1857 1957 























Aluminium wire comes to the aid of industry in 





many and varied ways. Consider the following examples: 


Aluminium 







it keeps the wheels turning by carrying electric 







power to the factories; in the form of rivets and welding wire 


Wire 


it plays a vital part in the jointing of aluminium and 







its alloys; and in the metal spraying process it provides lasting protection 


for Heavy 


of ferrous units against heat and corrosion. The unique 








combination of physical and chemical properties of aluminium 


wire, together with low cost and economy in use, assure 


Industry 





it a bright future in the industrial sphere. 





ALUMINIUM WIRE & CABLE CO. i 


Britain’s Largest Manufacturers of Aluminium Wire and Conduct 
Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGA\ 
Sales Office: 30 CHARLES II STREET, ST. JAMES’S SQUARE, LONDON, S.W.1. TRAfalgar 644 


And 13 COLMORE ROW, BIRMINGHAM 2. Telephone: Central 24% 
APS 
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Turbine 
Shafts 


and 
Blades 


Photograph by permission of B.T.H. Rugby. 


TSENPET TEVRONYIN 


ALLOY STEELMAKERS FORGEMASTERS - STEEL FOUNDERS + HEAVY ENGINEERS 


THOS Piet a & JOHN BROWN LIMITED SHEPFILEL DO : ENGLAND 
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Spot Welders Pedal, air and hydraulic- 
ally operated and portable equipment. 


Flash/Butt Welders Bench Machines 
for wire and small components. Hand 
operated, high speed mechanically 
operated, cam operated, automatic 
machines with hand or pneumatic clamp- 
ing. Hydraulic heavy duty machines. 


5 kVA Bench Butt 
Welding Machine 


Seam Welders Longitudinal, circum- 
ferential or universal seam welders of 
all sizes and types. 


Special Machines for percussion weld- 
ing hollowware components, strip mill 
welding and flash stripping machines, 
chain and tube welding, Rivet Heaters, 
Upsetting Machines, Tyre Heating 
Machines and for all applications where 


istance i ied. 
resista welding can be applied 17 rh ad eneenes 


Spot Welding Machine 


FEDERAL 
LTD. 


BRITISH 
WELDER & MACHINE CO. 


CASTLE MILL WORKS 
DUDLEY WORCS. 


Phone: DUDLEY 3114-5-6 Grams: ‘‘ WELDING DUDLEY ”’ 


RAV En 
LIMITED 


PROGRESS PHOTOGRAPH 
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BUCHANAN BROS. LTD. 
80 Commerce Street, 
Glasgow, C.5. 


’ Phone 
SOU 0858 


WE 

MANUFACTURE 

THE INSTRUMENTS 

THE ENGINEER REQUIRES 


Contents 
Gauges 


LIFTING 
MAGNETS 


CHUTES 
CONVEYOR HEADS 
SWEEPERS 
OVERBAND SEPARATORS 


ELECTROMAGNETS L'?. 


TELEPHONE irmi TELEGRAMS 
CERMTRAL 39) BOxmag Works, Bond St., Birmingham, 19. ,VatsGh i 


SUSPENSION 
A 


CLUTCHES 
MAGNETIC PULLEYS 
DRUMS 
PERMANENT MAGNETS 


WORKS 
STREET 


SEPTEMBER 1956 


GEORGE GLASGOW 44 
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The 1860’s... a far cry from 
the atomic age, jet engines, 
VHF electronics and 


s automation. That 


TS 





S. E. Opperman has bridged 








I | the gap of the century in which 
mankind’s most outstanding 


advances have been made, is 


~ 


f(— ih 
= 


wm 
Ka 


manifest in the development * | AY 
ak < i li 


and production of a vast 


range of engineering products 





now in use throughout the world. 
Our production facilities covering 
145,000 sq. ft. are at your disposal. 


Can we assist you? 
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BOREHAM WOOD, HERTFORDSHIRE. ELSTREE 2021 (10 lines) 


Erwoods 
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AIRCRAFT 
eit 


LIGHT 
ENGINEERING 








Some of the 
greatest 
names in these 
industries are 
those of users of 


@ instantly lockes 
LA” or unlocked by 


quarter-turn, 






@cam_ operatic, 
"oil ensures smooth 
working yet un 
breakable grip, 


@ steel Spring 
4 gives great strength 
and prevent; 


loosening due to : 
vibration. 


TEXTILES 







nD BUILDING 









LUMINIUM ALLOY \) a 
ii (Regd.) Alumagnese ne the fastest safest, simplest FASTENER 
RODS - TUBES for use in any industry... 


FOR quick, safe, simple fastening of hinged or removable covers or panels and a hundred 
BARS y SECTIONS WIRE and one other fastener applications in the electrical and engineering industries—specify 

. DZUS! Combining tremendous holding power with extreme simplicity in operation—a 
quarter turn locks them fast—they can easily be mounted in all solid or laminated materials, 
Any length of fastener can be supplied, to accommodate material of any gauge. 


We are also manufacturers of 
‘*K’’ copper and aluminium wire, strip and strand 
for electrical and other purposes. F A S T E N E R 


PROVED BY EXTENSIVE USE IN ALL TYPES OF INDUSTRY — 
- . & Dzus Fasteners are ideal for inspection covers or hatches (no special tool is needed), machine 


covers, control boxes or panels, switch-boxes, facia panels, instrument panels, panels on 


— 


—_—_—— 
SHIPBUILDING 









i 


crvit 
QNGINGERING 








PONDERS END ENFIELO MIDDLESEX electrical equipment and anywhere where speed in maintenance i. essential. Specify DZUS! 
Telephone: Howard 160! Telegrams: Cuwire, Enfield DZUS FASTENER | eres SECTORS ESTATE, GUILDFORD ROAD, FARNHAM, SURREY 
Ki EUROPE LTD. THOMAS P. HEADLAND LTD., MELON ROAD, PECKHAM, LONDON, S.E.15 














High Efficiency 
Heavy Duty 





Robust Construction 


Negligible Maintenance ( 


Electropower Gears are widely used throughout the engineering 
industry, and as a prime mover on many types of machinery. A 
large range Is available up to approximately 250 H.P. For extra 
heavy overhung loads such as heavy chain drives, we offer 

our type ESR.XB. Please ask for technical literature. 








Electropower. 
Dias Coane fil 


KINGSBURY WORKS : KINGSBURY ROAD ° LONDON, N.W.9 
Telephone: COLindale 4621-3 Telegrams: LEKTROPOWA HYDE, LONDON 
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Vents 









































GEARED TO THE 
| WORLD’S INDUSTRY... 


| 
| 


Whatever your transmission problems we design gears for any 


power—any speed. 









More than 50 years of specialised experience 


at your service. 


Pa THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX 
Telephone: West Drayton 2626 (4 lines) Telegrams: Roc. West Drayton 
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but there’s aX 
BIG difference 


The difference is the 
patented thrust washer — 
a Clieney Connect 
exclusive. It permits the 
use of a larger diameter 
screw, giving deeper, more 
positive thread engage- 
ment with a never-relaxing 
grip that withstands 
greater torque. Yet the 
Cheney Connect costs 
no more than a 
conventional clip. 














4 


make sure YOU fit 





































Dept. HS, Chance Brothers Limited, Class Works, Smethwick 40, Birmingham. 
LONDON OFFICE : 29/30 St. James's St., London, $.W.! 


/Z, 
4,7 
[% Trade Enquiries to: 
b can h u rt you FENTER LTD, 184 ASTON ROAD, BIRMINGHAM 6 
fj fa 
he | Although invisible, ultra-violet and infra-red rays are i 
/ i | | definitely dangerous to welders’ eyes. Continuous exposure - VERTICAL CROSS , TUBE 
[| to these rays will almost certainly result in serious eye 
i, \ trouble if completely adequate protection is not provided BOl LERS 
[ | ’ Saceiae ress: : Pr 
y sensible way to avoid this hazard is to specify 
| | ‘ \ protective glass that conforms to BS 679. In other words, also MAKERS of 
| l \ to use Protex or Protal . .. Chance glasses which . VERTICAL ECONOMIC and @ 
\ \ \ have passed the British Standards Test. | 
cy VERTICAL GAS FIRED BOILERS | & 
\ ; \ \ For complete information, write for our detailed folder F.G.2 
.s \ 
sy ¥ Early deliveries of most sizes c 
i ™ CHANCE aaa ss 
\ Protex & Protal WALTER W. COLTMAN & CO. ceoiters) LTD. 
hs (REGD.) CENTRAL BOILER WORKS, 
Se | 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 2351 | TEDI 























A HUGH SMITH MACHINE TOOL 








PLATE STRAIGHTENING 
ROLLS.... 





of modern robust construction suitable for shipyards larger sizes. The two central top rollers are raised and 

ay ae feed and structural shops where the continuous production lowered simultaneously to suit the plate thickness and 

— of flat plates is essential. the two outside rollers have independent motors for 

ee ES The machines are of the seven roller type having four raising and lowering as required. A range of sizes 

PLATE EDGE PLANERS rollers above and three below. The top rollers are hand- is made to handle plates up to 10ft. wide and up 
elevated on the smaller models, and motorised on the to 1,” thick. 


PLATE BENDING ROLLS HUGH SMITH & CO. (POSSIL) LTD. 


PLATE 
aie tg ROLLS POSSIL ENGINE worRKS, GLASGOW, N.2. 
: Telephone: POSSIL 8201-3 Telegrams: “ POSSIL, GLASGOW.” 
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teddington bellows 


il 


Movement of pipe work under modern high-pressure and high-temperature conditions is absorbed efficiently 
by TEDDINGTON BELLOWS EXPANSION JOINTS. Teddington Bellows are of highest quality 
=. stainless steel, flawlessly butt-welded to ensure perfect uniformity of wall for maximum durability. 
if Ci Normal production ranges trom 1 inch to 7 feet diameters and larger sizes can be 
made. Your expansion problem can be solved by our experienced engineers 


who are always available for consultation and recommendation 
Send for our descriptive brochure No. A52 = 












aaa ds WE DDINGTON BELLOWS 


4 TEDDINGTON AIRCRAFT CONTROLS LTD., INDUSTRIAL BELLOWS DIVISION, AMMANFORD, CARMARTHENSHIRE. Telephone: Ammanford 455 


LINDEMANN 








Beater Crushers for bushy turnings of steel, brass, 
aluminium, and all other metals. The mechanical Charging 
Device simplifies the charging of the crusher, without any 
danger to the operating personnel. 
The illustration shows a LINDEMANN Beater Crusher in 


practical operation in a German blast furnace works. 





Sole Agents in the British Isles MOFFAT & BELL, LTD. 170 Piccadilly, London, W.1. 
Tei: Hyde Park 9551, and 466 Royal Exchange, Manchester, 2. Tel: Deansgate 5131 


LINDEMANN 


LINDEMANN MASCHINENFABRIK GMBH GERMANY 
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| PAYLOADERS |. 


oes 





available in Britains 


Here’s great news! The famous Hough PAYLOADERS are now to be sold and serviced in 


Britain! They’re the world’s finest pneumatic-tyred tractor shovels... built by the MODEL 
pioneers of this type of equipment... proved for over 35 years in countless applications 

... used more extensively than all other makes combined! For tough jobs, higher out- HOD 

put, lower material handling costs, it’s PAYLOADERS you want. Just look at the features 125 HORSEPOWER ENGINE 


of the biggest PAYLOADER Of all... 


© EXCLUSIVE POWER-TRANSFER DIFFERENTIALS —automatically direct most power to the wheels that are 
gripping, whenever the other wheels tend to spin © 4- WHEEL DRIVE with TORQUE CONVERTER aie 5 
© POWER-SHIFT TRANSMISSION (no clutching!) © POWER-BOOSTED STEERING 
¢ HYDRAULIC POWER-BOOSTED BRAKES ® 40° BUCKET ROLLBACK AT GROUND LEVEL International 
© 2} CU. YD. BUCKET ® 21,000 lb. BREAKOUT FORCE — 
’ ; : “JAMES. BOWEN & SON “a 
—and this special extra: ¢ INTERNATIONAL DROTT EXCLUSIVE 4-IN-1 BUCKET (available on special order) EDINBURGH, GLASGOW & ABERDEEN 


R. CRIPPS & CO. LTD. 
PAYLOADER ‘ . ; 
INTERNATIONAL 
HARVESTER 








NOTTINGHAM & SHILDON 
MANUFACTURED BY 


SAVILLE TRACTORS LTD. 
THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 


LONDON, STRATFORD-ON-AVON & BELFAST 
WESTERN CONTRACTORS SERVICES LTD. 
A SUBSIDIARY OF INTERNATIONAL HARVESTER COMPANY 


BRISTOL 














INTERNATIONAL HARVESTER COMPANY OF GREAT SRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON, E.C.1 
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AERASPRAY 5S 


Wherever an organization of inter- 
national repute continues to expand and 
install the best modern equipment, 
there are you most likely to find Aera- 
spray Water Wash Spray Booths chosen 


TRADE 


for repeat orders. 


They have porcelain enamelled back 
screen as standard and can also be sup- 
plied with similar water washed side 
screens. It is difficult for anyone who 
has not seen them to visualise the im- 
mense superiority and advantages. Only 
normal lighting is necessary to throw up 
the work with great clarity. 


rior remains bright, clean and new look- 
ing. The booths are a source of pride to 
those who use them and promote morale 
and care of the work done in them. 
@ Write 











The inte- 


Publication £.S.B.5 
a AERASPRAY ASSOCIATED LIMITED 


pray Booths 








Makers of Spray Guns, Single and Multi-Stage Air Compressors, Fume 
Exhaust Systems, Semi and Fully Automatic Spray Finishing Systems. 


1, VICTORIA STREET, LONDON, S.W.1. 


Phones: ABBey 5095-5096 


Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4, etc. 


Also at Glasgow, Manchester, Belfast and throughout the world. 


Some of the 40 odd Spray Booths supplied to One Organization 
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BOOTH STANDARD DIESEL RAIL CRANES 












5 Ton Granes Now Available 


Write: Joseph Booth & Bros., RODLEY, Leeds. 
or ‘phone: PUDSEY 3168 





NE OF THE SPECIAL FEATURES of this standard rail crane 
designed and produced by Booth is the type of control, which 

is compressed air operated, thus giving finger-light precision 
control. Other notable features of this crane are, a complete sheet 
steel house to protect the driver and all machinery; 
totally enclosed gearing; automatic holding hoist brake; 
continuously running shafts mounted on roller 
bearings; fluid drive for pick up from engine to clutch shaft. 


This crane is manufactured in 5 and 7$ ton sizes. 


Full technical information of this crane is 
given in our publication No. 21/51, (Il DE B | ()} TH 


a copy of which will be sent on request. 








CLYDE CRANE & BOOTH LTD. 


Incorporating: 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. . 
Telephone: Pudsey 3168 (6 lines) Telegrams: “ Cranes,"’ Rodley. Telephone: Holytown 412( 6 lines Telegrams: ** Clyde,’’ Motherwell. 





PRINTED BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE. LONDON, E£.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, w.c.2. 


6/64 











Ag. 30, 1957 


Sue ENGINEER 


W 


a8” LL 


whatever you are, whatever you do, 


your specification puts you apart, 
you mustn’t be this, you’ve got to be that; 





/ to make you at all they can’t even start 
f till problems are solved and properties used 
that Morganite Carbon alone can impart. 


i 


Sie, 
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For the design engineer Morganite Carbon is a material with a 
vast potentiality ; some of its properties are unique, many 

can be varied to obtain specific characteristics. 

A material which is strong as steel but light as aluminium, which 
is self lubricating, has some exceptional electrical properties yet is 


non-metallic, must have a multiplicity of applications. 
When you have read the other properties of Morganite Carbon, 


‘a oe 
j 
{ 


G 


KaGAW CRUCIBTD 


why not have a talk with our technical staff? 
They may be able to help with your problem. 


OTHER PROPERTIES INCLUDE: 
High resistance to wear. Wide range of resistance to chemical attack. Machinability. 
Good thermal conductivity. Not wetted by molten metal or slags. Non-seizing 
Non-galling. Good mechanical strength at high temperatures. Good 
electrical conductivity. Available in impervious forms. Low thermal expansion 


THE MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.II. 


Phone: BA 
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Appointments 


R. Donatpson, A.M.LE.E., has been 


Mr. S. 
— general manager of Newage (Manchester), 


Mr. C. R. H. Simpson has been appointed assistant 
——— sales manager of Beyer Peacock and 
0., Lt 


Mr. D. F. CAMPFIELD has been appointed national 
sales —- photo records division, Remington 
Rand, Ltd. 


Mk. V. H. F. Hopkins has been appointed manager 
of diesel engine division, of the English 
Electric Company, Ltd. 


THE NATIONAL UNION OF MANUFACTURERS an- 
nounces that Mr. Victor Berry has been appointed 
secretary of their South Wales branch. 


G. AND J. Wer, Ltd., announces that Mr. J. W. 
Atwell, M.Sc., M.I.Mech.E., has been appointed 
assistant managing director of the executive board. 


Veriry’s, Ltd., announces that Mr. J. W. Seymour, 
B.Sc. ang), es ee ae ted a director of the 
company and Mr. P. J. H. Coates, A.M.I.E.E., has 
now become managing director. 


LONDON TRANSPORT has announced that Mr. L. C. 
Lloyd has been appointed assistant works super- 
intendent (Aldenham) in the department of the chief 
mechanical engineer (road services). 


THe Ministry oF Suppry has announced that 
Mr. J. Cushny has been promoted to director 
yey & and appointed chief engineer, Royal 
Aircraft Establishment, Farnborough. 


G. Reppincton, A.M.IL.C.E., district 

t, cine’s Cross, has been appointed ‘planning 

engineer, King Cross), in the office of the general 

manager, Eastern Region, British Railways, Liverpool 
Street. 


CROMPTON PARKINSON, Ltd., announces that Mr. 
H. Astbury, ™. LE.E. , the firm’s chief engineer, having 
reached normal retiring age, has relinquished his 
appointment which he has held since 1945. He will, 
a continue with the company in an advisory 

pacity. He is succeeded by his deputy, Mr. W. A. 
MeNeill, B.Sc. (Tech.), M.LE.E. 


H. LEVERTON AND Co., Ltd., Caterpillar dealers 
for the northern half of England, announces the 
appointment of three area sales managers. They are 
Mr.’ M. Cummins ae Mr. J. A. Needham 
(Wigan), and Mr. R. C. Eltringham (Gateshead). 
Each sales manager will be responsible to Mr. J. G. 
Smith, the northern area sales director of Levertons. 


Tue NATIONAL CoAL BOARD announces that it has 
appointed Mr. C. G. Simpson, O.B.E., to be its 
director-general of staff, and Mr. J. V. Wood, director- 
general of industrial relations. Mr. Simpson, who is 
at present deputy director-general of the staff 
ment, succeeds Mr. J. O. Blair-Cunynghame, O. E., 
who was recently appointed by the Minister of Power 
to be a member of the Board. Mr. Simpson’s appoint- 
ment takes effect immediately. Mr. Wood, the staff 
director of the Board’s northern division, will succeed 
Mr. A. Walsh, M.B.E., who is to become deputy 
chairman of the south-western division. Mr. Wood 
will take up his new appointment on November 18. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces that Mr. H. C. Young has relin- 
quished his duties as superintendent, Erection 
Department, but will remain in the service of the 
company as consulting engineer. Mr. A. P. Mitchell 
succeeds him as superintendent, Erection Department. 
Mr. W. Harper has been appointed assistant ‘eo 
intendent (Switchgear) Erection 
Mr. A. D. Millar assistant superintendent (Plant) 
Erection Department. Mr. B. G. Churcher has 
relinquished his position as manager of the Research 

it but will continue to act in an advisory 

capacity. Dr. = M. Dodds, O.B.E., M.A., B.Sc., 
B.Sc. (Eng.), Dr.-Ing. jAachen), succeeds him as 
manager of the Research Department. Mr. M. Bird, 
A.M.LE.E., assistant superintendent Insulation De- 
partment, has been appointed superintendent Insula- 
tion Department and Bury factory. Mr. D. B. 
Johnston, B.Sc. (Eng.), A.M.LE.E., has been 
appointed assistant superintendent Plant Department, 
and Mr. N. Bradshaw has been appointed assistant 

superintendent, Foundries and Pattern Shop. Mr. 
P. O’B. Hove, B.Sc. (Eng.), A.M.I.E.E., — 
Mech.E., has been appointed resident 
Middle East, of the A ees eg -H Electrical 
Export Company, Ltd. ; he will be located in 
Baghdad, Iraq. 
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Business Announcements 


G. APPLEGATE AND Sons, Ltp., states that it has 
opened an office and works at Manvers Street, Bath 
(telephone, Bath 64147). 

JENOLITE, LTp., has announced the appointment 
of Mr. V. Kronman, Nybrogade 14, Poamibeaies K, 
as its new licensee and agent in Denmark. 

Pitot Works, Ltd., of Bolton, has appointed the 
S.M.T. Sales and Service Com , Ltd., as their 
sole distributors for hydraulic tipping gears in 
Scotland. 


BritisH INSULATED CALLENDER’S CABLES, Ltd., 
announces that, as and from August 31, 1957, the 
telephone number of the Edinburgh branch office 
will be Caledonian 6786/7/8. 


CosTAIN-JOHN Brown, Ltb., states that it has 
opened a branch office of the instrumentation division 
at Jaffrey’s Chambers, 63, Brown Street, Man- 
chester, 2 (telephone, Blackfriars 5575). 


Wo r Exectric Toots, Ltd., announces that Mr. 
G. M. Wolfe, joint managing director of the company, 
sets out in mid-September on a months’ tour 
which will include visits to Canada, New Zealand, 
Australia, Malaya, Thailand and India. 


THe HANWELL ENGINEERING COMPANY, Ltd, of 
Countess Road, Northampton, has been taken over 
by Pollard Bearings, Ltd., and the title of the company 
is now changed to Pollard Bearings (Northampton), 
Ltd. The telephone number remains as at present— 

Northampton 3766/7/8. 

THE PRESIDENT OF THE BOARD OF TRADE, the Rt. 
Hon. Sir David Eccles, K.C.V.O., has this month 

the award by the Council of the British 
Institute of of an honorary fellowship 
of the Institute. An locos fellowship of the 
cage tae ng oar fr carla Tego an own 
Saas ae oerenee nee Soe Sh ey ee ee 


ieeai Group Sates, Ltd., announces that the 


Newall Engineering Company, Ltd., of Peterborough, 
England, have formed a Canadian com- 


subsidiary 
pany, The Newall Machine Tool Corporation of 
Canada, Ltd. The new company will be empowered 
to distribute in North America and to manufacture 
products of the parent organisation; the new company 
is registered in Toronto. 

THERMOTANK, LtpD., has announced that the 
address of its London office, with effect from 
September 2, will be the Marine Engineers’ Memorial 
Building, 18, London Street, London, E.C.3 (tele- 
phone, Royal 7343-4). The telephone number of the 
offices and works of the Thermotank group at West 
Drayton, Middlesex, is to be changed to West 
Drayton 3685-9, also with effect from September 2. 


HEAD WRIGHTSON Processes, Ltd., of London, 
announces that an agreement has been signed with 
Inventa A.G., of Lucerne, Switzerland, which will 
enable the company to design and supply plants to 
the Inventa processes for the production of methanol 
and formaldehyde, in the United Kingdom and 
British Commonwealth (excluding Canada), and can 
now offer a complete service for the provision of these 
aa from the design to the final commissioning. 


NAPIER AND Son, Ltd., has contracted with 
REAL S.A. Transportes Aereon, Brazil, for the 
conversion of three “ Convairliner 340” aircraft to 
Napier “ Eland’ engines. The machines are ex- 
pected to be flying by the end of 1958, and satisfactory 
operation will be followed by the conversion of the 
remainder of the “Convair 340” and “Metropolitan” 
machinés. The conversion will be carried out by 


PacAero Engineering Corporation at Santa Monica, 
commencing Ai 1958. Either the existing 
“ Eland-Convairliner’’ or a “‘ 440” shortly to be 


converted to turbines will be used by REAL. for 
crew training and route familiarisation 


Contracts 


GLENFIELD AND KENNEDY, Ltd., Kilmarnock, has 
received an order valued at over £150,000, from the 
Ministry of Defence of the Republic of India, for all 
the large valves for the dry dock that is to form part 
of the new Naval Dockyard in Bombay. 


CROMPTON PARKINSON, Ltd., announces that a 
further order has been received for eighteen electric 
traction equipments under the British ways 
modernisation plan. The equipments are for 
“B” diesel-electric locomotives of 1160 h.p., for 
freight and passenger services, which are to be built 
by the ae Railway Carriage and Wagon 
Company, Ltd. 
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PP as BRITISH pg ay MACHINE 
» has received an order from the Duta Cie 
Council for a Hollerith type 1201 electric computer, 
repemnputer will be used for producing light and 
telephone accounts, at a rate of 1000 an hour, and 
will prepare municipal ree pes tod paysheets and ‘leave 
records. Thecity ates that, by di 
a yp produeive Jobe this computer will saye 
yers some a Durban 
population of half-a-million. ts ne 


Esso PETROLEUM Company, Ltd., spieemces 

Carbide: Lads whceby will | 

i w it ly ieee 
the new "£3,000,000 plant which Union 
Carbide, Ltd., poapeate 00 SONNE G8 8 52-2099 
leased site adjacent to iirquere a 
This new plant, scheduled for completion by 1959 
convert ethylene a a number of ethylene pl. 
derivatives. The Esso Petroleum Company wil] 
produce the ethylene in its new £9,000,000 chemical 
plant now under construction at the refinery. 


THe British THOMSON-HousTON COMPANY has 
received a contract valued at nearly £100,000 for the 
largest blast-furnace turbo-blower supplied by the 
pny 1 - hy " 1 = — 

so includes con plant, is for the Al 
Steel renal wong gy Boom and was seca 
through British Thomson-Houston Company 
(Canada), Ltd., of Toronto. The plant is normally 
rated at 85,000 cubic feet per minute, 30 Ib per square 
inch gauge, but will be capable of dealing with the 
maximum volume of 100,000 cubic feet per minute at 
a discharge pressure of 20 Ib per square inch gauge, 


Miscellanea 


Five 200MW ° GENERATING SETS FOR 
THURROCK Power STATION.—The Central El 
Authority has received the consent of the Minister of 
Power to the building of a new power station at West 
Th Essex, which will have an installed capacity 
of 1000MW. The installation will comprise five 
200MW turbo-generator sets and five 200MW reheat 
boiler units, each having an evaporative capacity of 
1,400,000 lb of steam an hour. The West Thurrock 
= is planned to be in commission by the winter 
oO ° 


British NUCLEAR EXHIBITS AT LEVANT Fair.—The 
Board of mene fee has arranged a display for the twenty- 
first Levant Fair, Bari, Italy, w is to be held from 
September 7 to 25, 1957. The display has been 
designed in conjunction with the U.K. Atomic Energy 
Authority and in consultation with industry. Models 
of Calder Hall and of the fast breeder reactor at 
Dounreay will be on view. Emphasis will be placed 
on British collaboration with other nations, and the 
readiness of British industry to meet world demand 
for nuclear equipment. A British film with an Italian 
sound track will show how a thermal reactor works. 


FRENCH CO-OPERATION IN INDIAN RAILways’ 
ELECTRIFICATION.—French Railways, under a recent 
agreement, are to give technical assistance to the 
Indian Railways for the electrification of some 600 
prrenigig. agpterm pes B heavy traffic in the Calcutta 
area. The system ne Se oe : is that 
using single- current, at the industrial frequency 
as 'aovela by the French Railways since the war. 
The agreement provides for close co-operation on 
the planning of the 2 eee framing of specifications, 
negotiations with and the choice of contractors, the 
supervision of works, 7 French Railways also 
undertake to train Indian Railways’ technicians in 
France, and to keep French technicians in India for 
a year after the electrification of each section of line 
to ensure that the equipment is working satisfactorily 
and that its maintenance is well organised. 


CONFERENCE ON INDUSTRIAL CARBON AND 


West 


graphite at = William Beveridge Hall, University 
of London, on September 24, 25 and 26. More than 
fifty papers have been submitted from Britain and 
abroad, and it has been decided to summarise them 
in selected groups so as to permit full discussion. 
Interest in the conference is reported from the U.S.A., 
U.S.S.R., France and the Netherlands. Prior registra- 
tion for "membership of the conference is possible 
through the assistant secretary, Society of Chemical 
Industry, 14, an agro London, S.W.1, or 
the hon. secretary of the Conference ‘Committee, 
Mr. E. A. Smith, Acheson Industries (Europe 
opm atetines A Ge ean will 
set 0} preprints papers. tion 

be held in the Department of Chemical Engineerin; 
University College, Gower Street, London, W.C.1, 
during the period of the conference. 
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British Patent Specifications 


invention ls communicated from abroad the name and 
Witte of ‘he communicator are printed in italics. When an 
4 is not illustrated the specification is without drawings. 
weil fir given is the date of epplication ; the second date, 
‘he end of the abridgment, is the date of' publication of the 
4 specification. Copies of ees may be obtained 
Patent = Sales Branch, 15, Southampton Buildings, 

id ‘hancery Lane, W.C.2, 3s. 6d. each. 


ELECTRICAL ENGINEERING 


79,450. April 25, 1956.—INSULATING SUPPORTS FOR 
Fiecrric CoNDuCToR Rais, Doulton and Co., 
Ltd., Doulton House, Albert Emi 
Lambeth, London, S.E.1. (Inventor : 
Audrey Hill.) . 

The invention relates to insulating supports for 
electric conductor rails and in particular to supports 
for the conductor rails of electric railway systems. 
Referring to the drawing, an insulator ly A is 


t, 
Frank 





with a skirt or base portion B, a shed C and 
D. The head is generally an inverted trun- 
cone in shape and is formed with a pair of 
diametrically opposed radial slots E. A metal cap 
comprises two halves F and G which are identical in 
shape and therefore only one will be described in 
The half F includes a semi-circular platform 
H from which extends an upright side wall J which 
engages with one side of a conductor rail. The rail 
rests on a raised pad K on the platform. A semi- 
circular flange L extends downwardly and inwardly 
inclined from the platform and surrounds one-half 
of the head. A projection M extends inwardly from 
the flange L and is received within the slot E. Extend- 
ing from each end of the flange in an outwardly radial 
direction is a lug N which is provided with holes. 
It will be seen that the two halves F and G produce a 
cap with a recessed underpart adapted to fit on the 
head of the insulator body. A collar O surrounds the 
conical head D and acts as a cushion between the 
fitting portions of the head of surrounding flanges. 
A washer P is also in’ between the top of the 
head and the lower surface of the platform also acts 
asacushion. The two halves of the cap are clamped 
together, with the flanges surrounding the conical 
head, by bolts R. The insulator body A is secured to 
the railway sleeper by means of a =< clamping 
elements S which engage with the of the skirt 
and are secured to the sleeper by coach screws. 
From the description it will be realised that in 
an insulating support, according to the invention, 
the cap is secured to the insulator body without the 
use of cement or the like, and should it be desired to 
replace either the insulator body or the cap, either of 
these parts may be detached and replaced without 
damage to the other.—July 17, 1957. 
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779,585. October 5, 1954.—BLOWN DiscHARGE GaP 
SwitcH, Metropolitan-Vickers Electrical Com- 
pany, Ltd., St. Paul’s Corner, 1-3, St. Paul’s 
Churchyard, London, E.C.4. (Inventor: Colin 
Robert Dunbar.) : 

The invention relates to blown discharge gap 
switches for use with pulse modulator circuits and the 
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like. The object of the invention is to provide a 
blown discharge gap switch which overcomes exces- 


THE ENGINEER 


<aist haber pieeetiionssion, Rebates ts 
at repetition rates. to 

drawing, the cathode is in the form of two metal 
plates A and B, each of which has two pole pieces 
extending towards the centre. The plates are spaced 
by two distance pieces C and D to provide two chan- 
nels for air exits. E and F are rings of metal, con- 
veniently brass, through which inlets or outlets for 
air may be made. The cathode plates, distance pieces 
and metal rings, together with insulating end pieces 
G and H, which are of material such as “* Perspex,” 
are firmly bolted together so as to form a cylindrical 
chamber. End piece G has a tapped hole in its centre 
through which is screwed a tri electrode J. The 
trigger electrode is a metal tube through which air 
can be blown, and it carries a cup K, also of material 
such as “ Perspex,”’ which serves to deflect air coming 
through holes LZ into tie gap between trigger and 
cathode. End piece H is also tapped and into it is 
screwed an anode N so that it faces the trigger and is 
situated on the same axis. anode may be either 
a metal rod or tube with a rounded end, but the most 
satisfactory form is that shown in the drawing, where 
a tube having a solid metal end piece is employed. 
The method of operation of the switch is that when a 
trigger voltage pulse is applied between the trigger 
and anode electrodes breakdown occurs and is 
followed by the breaking down of the. gap between 
anode and cathode ; the discharge passing from anode 
to trigger and then from trigger to cathode. The 
actual mechanism of the main anode to cathode 
breakdown is uncertain but it may be that: (a) the 
trigger pulse ionises the air in the main gap ; or (5) 
the ultra-violet light generated by the trigger-anode 
breakdown causes photo-emission at the cathode. 
The excessive wear of trigger electrodes experienced in 
previous designs of blown discharge gap switch caused 
by the main discharge passing from anode to cathode 
via the trigger electrode, is reduced in the present 
invention owing to the large surface area of the 
tubular trigger electrode. Modified designs with 
various air path arrangements are also shown in the 
specification.—July 24, 1957. 


TUBE AND PIPE CONNECTIONS 


779,007. July 21, 1952.—Prrz Joints, Edmund 
Gressel, 154, Schulstrasse, Aadorf, Thurgau, 
Switzerland. 

The invention relates to a process which enables a 
reliable fluid tight joint to be made between pipes 
without the use of packing even under high internal 
pressures. The two pipes to be connected A and B 
each has approximately at the end a steel spring ring 
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C, D, in grooves. The rings are sprung into the 
grooves after the two nuts E and F have been pushed: 
on to the pipes. The spring rings are prevented from 
slipping out of the grooves by the tightening nuts. 
The opposed end faces of the pipes can be turned 
or ground smooth to form sealing faces. When 
the nuts are tightened they push the pipes together 
with the aid of the spring rings to seat themselves on 
each other under pressure without the use of any 
additional sealing means. A sleeve G may be dis- 
posed over the ends of the pipes and between the 
rings. Holes in the wall of the tightening nut make 
it possible, when the pipes are in use, to ascertain 
whether the connection is fluid-tight—July 17, 1957. 


POWER TRANSMISSION 


780,983. July 16, 1954.—HyDRAULIC TORQUE Con- 
VERTERS, The Rover Company, Ltd., Meteor 
Works, Lode Lane, Solihull, Birmingham. 
(Inventor : Maurice Fernand Cary Wilks.) 

The invention relates to hydraulic torque con- 
verters for road vehicles and comprising a rotary- 
vaned driving pump, a driven turbine, and an inter- 
mediate reaction member. Its object is to provide an 
improved construction, whereby high iency of 
power transmission can be obtained over a wide range 
of speed variation. Referring to the drawing, a 
hollow rotary housing A is secured to the driving 
shaft B. The pump consists of two separate and 
concentric vaned parts C and D, designed to be equi- 
valent to a single vaned pump of conventional form. 
The inner part D is secured to, or forms an integral 
part of, the housing. The outer part C is supported 
on the inner part by a ring of bearing balls E, and is 
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coupled to the part D through a clutch F. As shown, 
the clutch is operated el G, 
the windings of which can be lied with current 
through slip rings H on the housing. In association 
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with the pump are arranged in the usual manner 
the turbine J, which is secured to the driven shaft 
K, and the reaction member L, which can be coupled 
to a fixed sleeve M by a clutch N. The 
arrangement is such that under heavy load, and when 
a relatively large difference of speed exists between 
the driving and driven shafts, the pump parts C and 
D are interco by the clutch F. In this con- 
dition the parts operate jointly in the same manner as 
asingle pump. Under light load conditions, and when 
a relatively small difference of speed exists between the 
driving and driven shafts, the clutch F is released 
and the part D then provides the required pumping 
action, the part C being free to rotate idly under the 
—— the liquid flowing between its vanes.—August 
4, - 


ROAD TRANSPORT 


781,304. September 30, 1954.—TRAILER VEHICLES, . 
Crossley Motors, Ltd., Errwood Park, Stockport. 
Inventor : Frederick Ernest Randle. 

The invention has for its object to provide a steering 
mechanism for low-loading trailer vehicles, and pro- 
vides for correct action of the trailer front wheels to 
prevent tyre scrub. As shown in the drawing, the 
trailer vehicle is attached to the towing vehicle by the 
drawbar A which is pivoted to the front frame member 
B of the trailer to turn about a vertical axis. Attached 
to the drawbar is a short lever C extending to one side 
at an angle of about 90 deg. to the drawbar. At the 
end of the lever is pivoted a link D leading to an arm 
E, which extends downwards from one end of a steer- 
ing shaft F. This shaft is mounted in bearings G and 
H under the trailer floor and extends transversely. 
It is turned by the arm E as the drawbar A pivots 
when the towing vehicle turns a corner. At the other 
end of the steering shaft F near the side of the trailer 


M 
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another arm J extends down with its lower end slightly 
ahead of the lower end of the first arm E. The arm 
J is attached at its lower end to a link K to a steering 
lever L on a wheel mounting, the lever being connected 
by a track rod M to a steering lever N for the other 
wheel. The levers ZL and WN are co to the 
track rod M by ball joints O. The wheel mountings 
are pivotally attached to an axle on which the trailer 
is suspended by springs. The dimensions and design 
of the drag link, the steering levers and the track rod 
are such as to give relative angular displacements of 
the two road wheels to ensure satisfactory cornering. 
It will be seen that the steering equipment is located 
entirely below the trailer floor, carried by the front 
ag Band the side frame members .§.—August 14, 
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Launches and Trial Trips 


Crry oF GUILFORD, cargo ship ; built at Wallsend 
by Swan, Hunter and Wigham Richardson, Ltd., 
for the Ellerman Lines, Ltd.; length between per- 
pendiculars. 405ft, breadth moulded S59ft, depth 
moulded to shelter deck 36ft 9in, load ‘draught 
24ft 6in, deadweight 7400 tons, service speed 144 
knots ; four holds deep tanks, derrick complement 
include one 70-ton and 10-ton and 7-ton derricks, 
electric winches, three 180k W diesel-driven generators ; 
Clark-Sulzer single-acting, two-stroke diesel engine, 
eight cylinders, 720mm diameter by 1250mm stroke, 
5040 b.h.p. at 121 r.p.m. Launch, June 27. 


LoNnDON RESOLUTION, oil tanker; built by the 
Furness Shipbuilding Company, Ltd., for London 
and Overseas Freighters, Ltd.; length between 
perpendiculars 560ft., breadth moulded 80ft, depth 
moulded 42ft 3in, deadweight 24,800 tons on 32ft 4in 
summer draught ; designed trial speed 14} knots ; 
twenty-seven cargo oil tanks, one main cargo pump 
room, three 1000 tons per hour turbine-driven cargo 
oil pumps, three 150 tons per hour vertical duplex 
stripping pumps, steam cargo winches ; two 325kW 
turbine-driven generators, one 100kW diesel-driven 

generator; one set of Richardsons Westgarth 
Souble reduction geared turbines, 7300 s.h.p. at 100 
propeller r.p.m., two Foster-Wheeler ““D” water- 
tube boilers supply steam at 450 1b per square inch 
and 750 deg. Fah. Launch, June 27. 


Mount Eben, trawler ; built by John Lewis and 
Sons, Ltd., for North Eastern Fisheries, Ltd.; length 
between perpendiculars 120ft, breadth 25ft, depth 
12ft 6in ; fish room 7000 cubic feet, electric trawl 
winch, capacity 1000 fathoms of 23in warp ; Mirrlees 
K.S.S.6 diesel engine, 712 b.h.p. at 220 r.p.m. Trial, 

June 27. 

EAsTGATE, oil tanker ; built by Joseph L. Thomp- 
son and “er Lage the on se Scott ase 
Company, Lt ength ween perpen: ars 
530ft, breadth moulded 69ft 3in, depth moulded 39ft, 
deadweight 18,000 tons on 29ft 6in draught ; thirty- 
three cargo oil tanks ; one set of Wallsend "Slipway 
double reduction geared turbines, 7500 s.h.p. at 100 
—— r.p.m., service speed 144 knots. Launch, 


PURMEREND, Oil tanker ; built by the Netherlands 
Dock and Shipbuilding Company, Ltd., for N.V. 
Amsterdamse Maritiem Transport Maatsch pij ; 
length between pe: ars 530ft, breadth 69ft 3in, 
depth 39ft, deadweight 18,000 tons ; captions 
cargo oil tanks; one set of Werkspoor geared 
turbines, 8300 s.h.p. Launch, June 29. 





Catalogues and Brochures 


G. anp J. Wetr, Ltd., Cathcart, Glasgow, S.4.—Leafiet illus- 
trating and describing ‘ * Thermofiex ”” heating elements for sea 
water evaporators. 

LANCASHIRE DyNAMO AND Crypto, Ltd.. Trafford Park, 
Manchester, 17.—Illustrated catalogue describing geared motor 
units, 1 h.p. to 60 h.p. 

Desoutrer Broruers, Lid., The Hyde, Hendon, London- 
N.W.9.—Loose-leaf catalogue describing and illustrating light- 
weight pneumatic tools. 

Pscson, Ltd., Coalville, Leicestershire.—Leafiet giving general 
information about heavy-duty four-bearing screens and “ Live 
Wire ’’ vibrating screens. 

British Woop PRESERVING ASSOCIATION, 6 Southampton Place, 
London, W.C.1.—Leafiet No. 9, entitled “ Wood Preservatives 
of the Organic Solvent Type.”’ 

D. ROBINSON AND Co., 58, be a Avenue, Worcester Park, 
Surrey.—Illustrated catalogue giving technical details of the 
range of relays lh wm 14 by - company. 

Simp.irix Coupuines, Ltd., 157, Victoria Street, London, 
S.W.1.—Catalogue illustrating’ and describing some present-day 


applications of “ Simplifix *’ compression joints. 

IMPERIAL CHEMICAL INDUSTRIES, Ltd., General Chemicals 
Division, Millbank, London, S.W.1.—Booklet dealing with 
metal d ing by the Trich hylene process. 





British BITUMEN EMULSIONS, Ltd., Dundee Road, 

Estate, Slough, Bucks.—Pamphiet giving details of nas iytiack® 
accelerator and hardener for concrete and mortar mixes. 

CouRTBURN PosrTIoneRs, Ltd., Bedford.—Loose leaf folder 
containing details of work handling equipment for welding 
operations, including rotators, positioners, operators’ platforms, 
clamps and vices. 

Voxes, Ltd., Henley Park, Guildford, Surrey.—Pamphliet on 

the tests made by this company to determine the most suitable 
kind of air filter for electric and diesel-electric railway locomotive 
use in industrial areas. 

Ozatip Company, Ltd., 62, London Wali, London, E.C.2.— 
Illustrated leaflet describing the ‘ * Ozamajor ”” combined table 
top exposing and dry yon Ae unit, capable of reproducing 
drawings up to 4Sin in width. 

CHANCERY INSULATIONS, Ltd., 93-94, Lane, London, 
W.C.2.—Leafiet yy the “ Seel ” ane maps pet roof lining. 
The lining is applied by sp and fibres 
which are bonded to the ' sheeting, ¢ eliminating ony i. space. 

ENGINEERING DrAMonps, Ltd., 26, Warwick oom Coventry.— 
Leaflet dealing with a — dressing slide unit, model 
PDS.29. It is said to be applicable to almost any "kind of 
grinding machine for the purpose of angular faces. 





Rees bee oe See, eee, ASSOCIATION, 11, 


Park 
W.1i.—Booklet entitled “ ae and Steel, ag 
Owen. This booklet is 
red electronic computers, and some of the 


to explain the operation 
ways in which they can 
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THE FEDERATION OF CrviL ENGINEERING CONTRACTORS. 

House, Tufton Street, Sa Loaten, S.W.1 aos ~4 

entitled “ Training in the Civil Engineering Industry.’’ 

Dent on ean Sos the practical training of young engineers 
training of contractors’ plant mechanics. 

W. J. Meppinas, Ltd., 16, Berkeley Street, London, W.1.— 
Illustrated ed catalogue giving technical details of “ Pacera Maxam ”’ 
air hydraulic feed unit. Designed to operate from normal 
res, it is intended mainly for the conversion 
es from manual to power operation. 

HELLEFoRS BRUKS AKTIEBOLAG, Hellefors, i (Ernst B. 
Westman, Ltd., +4 ——— Street, London, E.C.3).—Booklet 
giving details o of “ emko ’ tic iron. It is described as an 
exceptionally soft, co iron of uniform composition and pro- 
perties, by very low coercive force and high induc- 
tion. It is claimed to be especially suitable for the manufacture 


* of frames, yokes, armatures and cores in telephone relays. 


THe LARMAR ENGINEERING Company, Ltd., M: tting, 
Ingatestone, Essex.—Leaflet coins os about the “‘ Larmar’ 
turret . This fitting is Ly * ‘or speeding up the move- 
ment of the tan turret ; it is fitted to one of the arms of the 
star wheel, and at a short radius from the centre of the hub to 
make operation easier. It is supplied ready for fitting to Ward, 
Herbert and other makes of capstans, turret lathes, various 
machine tools. 

GENERAL ELECTRIC ComPANy, Ltd., Component Sales 
t, Osram Lamp Works, East Lane, Wembley, Middle- 
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S. WALEs BRANCH : South Wales Engineers’ Ins 
, Cardiff, “ Metal Degreas by Trichl ae 
S Naatel Protrsoument ta iekemee Tid oa ort Tene,” and 
Thar Sept 26-—SHERMIBLD AN DIETRICH Baan 
otel, “ of Rolli ‘Mills 
reference to Hot and Cold Ferrous Mil Mills, mip 14 


Pri Sept. 27. eee S BRANCH eaperial Hotel, 
Street, me Principles of Radiant Hea 
P. A. Coles, 7.30 p.m. 


Mon., Sept. 30.—W. AND E. YORKSHIRE BRANCH : 
versity, sk FB as Safe Use of Electricity,”’ J. J. Emerson Eh bog 
a SS Mae oo MIDLANDS BRANCH : County Hotel, Than, 
, “ The Heat : Some Aspects of j its 
ican . A. Sumner, 7 p.m. EDINBURGH BRANCH : 
Charlotte Square, Edinburgh, “* Practical Plant Engince;} 
in the Chemical Industry,"" C- W. Winstock, 7 p.m. ~ 
BOROUGH 


BRANCH : Lion Hotel, Church St 
« Hydro-Electric Power Developteent "GCG 


mings, 7:30 
Wed., Oct. a oe —Leicegter BRANCH: Bell Bot, 


= Factory Floori Cc Harper; 7p So 
Branca, Royal Beach’ Hotel Portsmouth, “ wi cura 
and the Clean Air Act,” E. ¢. Rogers, 7 


Peter 


Tues., Oct. 8.— BRANCH Engineers Cl b, 
uare, zeae “ Chain Grate ‘Stokers, vm, : ec _ 
ward, 7.15 p. 
vim. er. 0G x.y Building Centre, 


LASGOW Brai 
7, Sauchiehall Street, Giese, oe The Measurement and 





sex.—Illustrated brochure describing some of the 

pa om and their uses, manufactured by the company. The 
booklet has sections dealing with tungsten, molybdenum, molyb- 
denum-tungsten alloys, other metals and alloys supplied as wire, 
lead wires, filament coils and filament supports, diamond powder 
and diamond dies, and heavy alloys. 

British Geon, Ltd., Devonshire House, Piccadilly, London, 
W.1.—Technical booklet No. HLL, describing the “ Hycar”’ 
series of oil-resisting synthetic rubbers. Summary Sheet No. 3 
of wt ta nitrile rubbers and lattices. Booklet No. G.5, 
enti 


pes the damage bene use and p 
process conditions for “extruding and for 
of compounds 


and ee reference is made of 
[a moulding a to meet electrical specifications. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
we * BraNcH: Royal Victoria Station 
iotel, Sheffield, Chairman’s Address, 7.15 p.m. % N.E. 
BRANCH : Ange! Hotel, Ilford, “ Any Questions ?”’ 
ay Congregational 
“ Instrumentation 
Fone’ 7.15 p.m. Ww. 
BRANCH : ody “Castle H Hotel, AE AG 
London, W.6, “Safety Precautions on Building Sites,”’ J. A. 
Haywood, 7.30 p.m. 
Wed., Sept. 4 —GiLasnow ere of Engineers an 
ilders in Scotland, 39, Elm! Wee any Glasgow, ey 
Cathode-Ray , Tube,” — 8 p.m. MANCHESTER 


Modern Diese! T, E, Draper, 7 
Engine,” p.m. N, Lanenow 
BRANCH : Ly 


Queen’s Head, 677, 
London, NA, “ Earth Leakage Equipment we * Robbins, rt 
e. 3 PRESTON BraNCH: R.A.F.A. Club, East View, 
ton, “ Fire-Fighting and Accidents in the Home, "oC. < 
Budd, 7.30 p.m. 

Thurs., Sept. 5.—SOUTHAMPTON BRANCH: Polygon Hotel, 
Sou pton, “Electrical Accidents and Factory Regula- 
tions,” S. . Emerson, 8 p.m. 

Fri., Sept. 6.—LiverpooL BraNcH: Liverpool Engineering 
Society, 9, The Temple, 24, _— ‘Street, tices; Chairman’s 
Address, A. . Robertson, 6. 30 p 


ENGINEERING, MARINE, WELDING AND NUCLEAR 
ENERGY EXHIBITION 


3 to Sept. 12.—Olympia, 


To-day to Thurs., Hammersmith 
4, open daily 10 a.m. Sten. Fridays 


A 
Road, London, Wid 
10 a.m. to 8 p.m. 
ENGINEERS’ GUILD 
Fri., Sept. 20.—S. WALES AND MONMOUTHSHIRE op peel Old 
Arcade 


Inn, Church Street, Cardiff, py 12.45 
METROPOLITAN 


on “ The Aims and Future Policy of the Caine ae 


INCORPORATED PLANT ENGINEERS 
Tues., Sept. 3.—LONDON BRANCH : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, W.C.2, “ Maximum 


Demand and Power Factor and their Effect on the Electricity 
Tariff,’ T. A. beg ow BA oy * Epinsur 


INBURGH — 25, 
Chartotte Square, iembers’ E 
Wed., Sept. 4.—Le1 ee : Bell Hotel on “ The 
‘ainting of Buildings,’ R. Woodwards, 

Mon., Sept. 9.—Du athers Hotel, Dundee. 
“ Variable-Speed Drives with Voli ion Equi Ay 
7.30 p.m. ie MERSEYSIDE AND BRANCH : 
pieeneen, COs Pere Chester, ““ The Cost Accouni tant and the 
Plant Hall and B. B. J. Willson, 7.15 

Tues., Sept. 10. ~hawcensrm Ban fee Albert 


uare, Manchester, < oe AL Home,” 7.1 5 p.m 
Wed., Sept. 11.—W. BRANCH : Grand oo Bristol, ‘ Fire Pre- 
vention in Industrial Buildings, oth Fi 
Thurs., Sept. 12.—GLAasGow BRANCH : ottish Building Centre, 
Glasgow, “ The Design and Ap ication of Rotary and — 
cating Air Compressors,’’ . Scott, 7.15 p.m. *&N 
: Roadway —— Oxford Street, Newcastle u 
Tyne, “ Internal Combus tion Engines as Applicable to P’ 


mans =, ol Norman Parry, 7 p.m. 
Tee 17.—BIRMINGHAM Baancs : Hotel —— Ps 
i 


King’s tg Hotel, High 
, Ladies’ Film Seeninn, 7 
Thurs., Sept. 19. — BLACKBURN. BRANCH : iden Lion Hotel 
Blackburn, Joint Mi with Institute of Fuel, “ Fuel and 
Power ng in _ inited enn Rear-Admiral Sir 


Tues. . 24.—G 
423-4 + deuchichall Str Street, Glan i fe eee Meeting vith 
Institution of og 
and “ Combustien and Enfiece 7. ye p.m. 


“Wed. to Fri., 


of Smoke from Industrial Boilers,” T. F. Hurley 
, 15 p.m. ye MANCHESTER AND MERSEYSIDE AND N. 
Wates Brancu : Joint Meeting, ‘Aboard Clubship “ Land. 
fall,” “* What does Incorporated Plant Engineers 
Serve ?”” 7.15 p.m. 3 N.E. BRANCH : Roadway House, 
Oxford Street, Newcastle upon Tyne, “ The Manufacture of 
Tubes,”’ H. B. Elliot, 7 p.m. 


INSTITUTE OF FUEL 
Wed., Oct. 9.—Institution of Civil Engineers, Great _ George 
Street, Westminster, London, S.W.1, Symposium on * Flames 
and Industry,”” 10 a.m. 


INSTITUTE OF METALS 


Mon. to Fri., Sept. 16 to 20.—Forty-ninth Annual Autumn Meet- 
ing, 1957; to be held in Glasgow. 


INSTITUTE OF THE MOTOR INDUSTRY 


To-day and Sat., Aug. 30 and 31. ony aimed 8 Coliege, Cam- 
bridge, Eleventh Annual Summer Sc 


INSTITUTE OF PETROLEUM 
Wed., Sept. 4.—26, Portland Place, London, W.1, “Some 
Developments | in Marine Drilling Foundations,” A. Kranen- 


INSTITUTE OF PHYSICS 


Tues. to Thurs., Sept. 10 to 12.—-EL8CTRON MICROsCoPy Group : 
University College of North Wales, Bangor, Annual Confer- 
ence. 


INSTITUTION OF ENGINEERING DESIGNERS 


Mon., Sept. 9.—N.E. BRANCH : Northern Architectural Associa- 
tion Hall, 6, Higham 
A fairs, 7.15 p.m. 

3 weasle oy Aanocle- 

Place, Newcastle upon e, di 

ladstone, TAS p.m a 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
Wed., Sept. 25. Megtinc : Institution of Mechanical 
- * Walk, Westminster, London, S.W.1, 
Presidential Address, E. S. Cox, 5.30 p.m. 


ag tere OF MECHANICAL ENGINEERS 
5 BrancH : Whole-day visit to the pumping 
stations of ine Mid-Weasex Ws hye Com , Frimley, Surrey, 
14.—SOUTHERN BRA ie-day visit to the 
Common Base of "the ‘United States Air Force, 
Newbury, Berks, 10 a.m. 


INSTITUTION OF PRODUCTION ENGINEERS 
Wed., Sept. 4. oe GRADUATE SECTION : Visit to British 
Piston Ring Com “ Changing from Batch to Flow Produc. 
tion,”’ H. C. BI ~4q 7.15 p.m. 
‘18. — BIRMINGHAM none College of Tech- 
Film eae 7 p.m. 
EM, Wolverhampton 
» Wulfruna 4s pe Wolver- 
Town Hall, P Oxford, 
HREWSBURY SECTION : Shrewsbury Technical 
Cone. Shrewsbury, “ British Clock ond Watch Production,” 
R. Lenoir, 7.30 p.m. 
Thurs., Sept. 36. Nonw WICH SECTION : Norwich City College, 
Ipswich 7s Norwich, “ + fe Iron—A Versatile Engineering 
Metal,”’ W. Braidwood, 7 
Fri., Sept. ". — LEICESTER octane $ Gt | Hotel, Leicester, 
Work mean and Its Uses for Management,” W. 


Hewett, 7 p 

Fri., Oct. fe Hotel, Park Lane, London, W.1, 

Annual Dinner. 
IRON AND STEEL INSTITUTE 

Wed. and Thurs., Sept. 25 and 26.—IRON AND StsEL ENGINEERS’ 

Group : ‘Church House, Westminster, London, S.W.1, “Air 


Pollution in the Iron and Steel ye 
Tues., Sept. 24.—4, Grosvenor Gar S.W.1, Autumn 
General M 10.45 a.m., to be followed by a Lecture at 


ecting, 
the Royal Institution, Albemarle Street, London, W.1 
Future aa ee ee lopment of the Gas-Cooled tee 
Kay, 6 p.m. 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 
Thurs., Oe. } 10. ~reg - Technical Col Wi Annual 
General M a ane — 


ROYAL AERONAUTICAL SOCIETY 


Fri., Sept. 13.—Forty-Firra WILsur pba 4 MEMORIAL 
Lecture : Institution of Civil Great George .-} 
“ Advanced Education an 


Westminster, London, S.W.1, 
Academic Research in Aeronautics,” Clark B. Millikan, 6 p.m. 
SOCIETY FOR WATER TREATMENT AND 
EXAMINATION 


Oct, 2. to 4.—Palace Hotel, Southend-on-Sea, 
Autumn Meeting. 


Advanced gn Courses 


The Application of Work 
PRODUCTION, Pe "Birmingham, 16, 5 Norfolk. Re Road, 
Birmingham, | cnevative coats for a period of 
two weeks, 
Fee £50. 
















